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TAKING 
the load off overheads 


7-ton B.M.C. forward control Diesel with chassis supplied 
by Premier Motor Company (Birmingham), and fitted with 
Baico extension and 21-ft. body. Bodywork by Duramin 
Engineering Company—an entirely independent organisation, 


In this drop-sided truck, ‘ Duralumin’ 
saves wear, tare, tyres, fuel and tax. 
Mounted on a standard B.M.C. chassis, its 
capacity has been increased by a third, using 
a Baico extension and a 21-ft. ‘ Duralumin ’ 
body. The weight, however, is still suffi- 
ciently low to qualify for the same rate of 
tax. Strong as steel yet only a third its 
weight, corrosion-resistant, hardwearing 
and easily cleaned, *‘ Duralumin’ offers 
important advantages to vehicle operators f 


and constructors. 4 a" 
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I 


4 ' fy é 
anil 4 “ 4 fi 
‘ vA A. AE, : 
Mechanic’s eye-view of the chassis showing the 


Duramin Engineering Company tongued and 
grooved ‘Duraplank’ flooring made from 
* Duralumin ’. 


Ry” JAMES BOOTH & COMPANY LIMITED © ARGYLE STREET WORKS - BIRMINGHAM 7 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys. 














WE HAVE 


A WAY 


Into our Research Department at Cleckheaton come all manner 


WITH 


of problems to do with brakes. Here we can reproduce the actual 


BRAKES service conditions under which brakes operate and check per- 


formance on machines and delicate instruments which leave no 
room for guesswork. 


on | Me LL A Che work goes on unceasingly . . . much of it devoted to antici- 


salidass 


pating the problems of the future. Mintex leadership is based 


securely on the work done in our laboratories and research departments. 


When high performance counts 


oom MINTEX 


MINTEX BRAKE AND CLUTCH LINERS ARE MANUFACTURED BY BRITISH BELTING & ASBESTOS LIMITED, CLECKHEATON, YORKSHIRE 
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HOBBING MACHINES 
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Double Frame Construction 


gives extra rigidity at maximum speeds 


and feeds 


Pushbutton Control 


for manual operation 


Programme Control 
for automatic work cycle to all machine 
motions in any sequence roughing 
and finishing with different feeds on the 
cycle quick changeover for 


sare 
economic hobbing of small batch work 
Conventional and Climb Hobbing 
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work sta‘ 
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Roughing and Finishing 
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This article 
will interest you! 
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A recent issue of our journal “ Wiggin Nicke! Alloys” 


contains an article on Aston Martin sports cars from 
1913 to the present day 

In the exhaust systems of today’s Aston Martin sports- 
racing cars, the nickel alloys, Nimonic 7 id Inconel 
are employed, and the article explains wh e heat- 
resisting materials were chosen. 


Other features in this issue include: 

‘Keeping the Policeman Mobile’ valve reclan l 
B.A.C. Brightray Welding Wire 
‘Ship's Emergency Electricity Supply’— dealing 
750 kW gas-turbine set 
‘A Versatile Small Gas Turbine’ uses of 
Blackburn-Houchin generating set 
‘Brightray ‘C’ in Fire Design’ the decelopr Feftrant 
domestic fires 

*Nimonic’, ‘Inconel’ and ‘Brightray’ are Re 


News of engineering developments appear 
Nicke! Alloys” which is sent, without charg 
interested. May we send you a copy? 


lo Henry Wiggin & Company Limited, Put 
Wiggin Street, Birmingham 16 


Please send me, without charge, a specim 
Nickel Alloys" No. 36 
ane . HENRY WIGGIN AND COMPANY LIMITED 


wenn se 


Address Wiggin Street - Birmingham 16 


Sphere of interest 


——----------} 
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FORK LIFT TRUCKS 


MOBILE CRANES _ 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 











How are 
you off 
for Springs? 


No, 760, 3 doz. Assor- No, 98A. 3 doz 

ted Light Compres- sorted 1” to 4” long 
sion Springs 1” to 4” to } diam., 19G 
long, 2210 188.W.G., to 15G. 5/6¢ 
bto i diam, 6/6 each, 
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TeRRY’S Boxes OF ASSORTED 
No, 757. Extra Light No. 388. } gross A ; SPRINGS are just the job for your 
Compression, | gross sorted Smal! Exy ; 
assoried, 1° to 1, sion Springs. f experimental department —a 
“to 2° long, 27 to 20 14", 18G to 21G s : 
ww AS, = 12y- Oe adh wonderful assortment of Com- 
pression and Expansion Springs 
... all sorts of lengths, gauges, 
diameters. The nine boxes we 
show are just a few from our 
range. Why not let us send you 
a full list—free? 


TERRY 


ASSORTED 
SPRINGS 


These Boxes of Sprines can also be obtained at: 


; 


’ 
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No, 758, Fine Expan- No, 466. 4 gro 
sion Springs. | gross sorted Smal! Ex 
Assorted 4” to #’, 4” sion Springs t 

to 2° long, 27 to 20 long, 3/32” to 3/ 
58.W.G 15/- each. diam,, 21G t 
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No, 1015. | gross No. 753. 3 doz 
Small Coil Com- sorted Light Ex; 
pression Spr ngs, i” sion }” to 4 

to 14” long, 3/52” to 2" to F long, 22 
%” diam., 24G to 5.W.G 10/6 ea 


19G 6/- each 





LONDON 27 Holborn Viaduct 
MANCHESTER 279 Deansgate 
BIRMINGHAM 210 Corporation Street 


No, 1024. 

20 Compres- 
sion Spring 
12” long. 4” 
to }” diam. 24G 
to 18G, suitable 

for cutting into shorter lengths; and 30 
Expansions 14” to 12” long, 5/32” to trade discount. 
diam., 22G to 16G 24/- eact 
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The prices quoted are subject to the usual 


\ 


HERBERT TERRY & SONS LTD. REDDITCH, WORCS + SPRING MAKERS FOR 100 YEARS 


wri7cm 
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very braking requirement 


THE LOCKHEED RANGE OF BRAKES 
COVERS EVERY AUTOMOBILE REQUIREMENT 


The Lockheed Brakemaster has outstanding stability 
and performance under the most severe conditions, 
and with just the right degree of assistance from its 
servo unit to make driving easier. 

Lockheed two-leading shoe brakes, extensively used 
in great quantities, are too well-known to need 
further comment. 

Lockheed’s latest disc-brake embodies the 
experience of many years of development. 

A fine, powerful brake giving a consistent 
performance, with the generous lining thickness 
essential to this type of brake. Simple, 

compact and easy to build into both the 

rear and the front ends. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 


LEAMINGTON SPA, WARWICKSHIRE ENGLAND 
LOCKHEED : Regd. Trade Mark BRAKEMASTER: Trade Mark 











A clutch 


for every type of vehicle 


The famous ‘A’ type range of Borg & Beck single 

dry-plate clutches embraces the 6}", 7}", 8", 9” and 

10", having torque capacities of 38, 55, 80, 130 f ) 

and 150 Ib ft. respect ly, Fully patented 
In addition, there is the 8" strap drive twin plate clutch. 

Borg & Beck clutch re fitted to more than 80% 

of Britain's vehicles and embody many features which 

have become famous for their influence on smooth 

performance and durability. 


BORG & BECK COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


Regd. Trade Mark: Borg & 
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Regd. Trade Marks: 
Purolator ‘Micronic’ 


Pioneers 
in filtration 


Purolator ‘Micronic’ oil filters earned their fine 
reputation by their unequalled efficiency in re- 
moving the microscopic particles from the 
engine oil. 

The exceptionally large and effective filtering 
area results in positive and extremely fine surface 
filtration, with no channelling and no unloading. 
All these advantages derive from the specially 
impregnated paper filter element pioneered by 
Purolator. 


‘MICRONIC’ OIL FILTERS 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 








Ball-joint 
suspension 


The greatest single step in the 


achievement of simplification, 


coupled with improved performance, 


is the Thompson suspension system. 


Not only are many parts eliminated 
but a more compact layout is 
obtainable, giving greater chassis 
frame width, and an improved 
steering lock. Steering and 
suspension are both improved. 

The advantages of Thompson 
self-adjusting steering connections 
need no comment, for they are 
extensively used on every class 


of vehicle. 


Fully patented 


Thompson 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 











al selection 


auto matic change 


ANOTHER GREAT ADVANCE BY 


AUTOMOTIVE PRODUCTS COMPANY LTD 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 





The ideal transmission 


THE DRIVER HAS ONLY TO 
SELECT 


and a perfectly synchronized 


change is made automatically 


USES NORMAL GEARBOX 


Low in cost 


EMBODIES WELL-PROVED 
BORG & BECK CLUTCH PRACTICE 
BUT WITHOUT PEDAL 


EASILY INCORPORATED 
IN EXISTING 
DESIGNS 





rs 
I 
' 
| 


system for the popular car 
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~~ ~Manumatic System 

with hydraulic clutch linkage 


Fully patented 


REGC TRADE MARE 


THE ONLY TRANSMISSION OF ITS KIND WITH 
PERFECT AUTOMATIC SYNCHRONIZATION 





Evol) ed expressly 


to suit the 


popular [ype of 


British car 


THE ONLY SYSTEM OF ITS KIND 
IN THE WORLD 
TO CARRY OUT 

a UTOMATICALLY SYNCHRONIZED 
GEAR CHANGES 


USES 
THE NORMAL 
GEARBOX 





THE MOST SPIFFING POWER TOOLS IN THE UNIVERSE 


We said to our Managing Director: 

“ Sir !”” Why can’t we do some sensible advertising ? 
Other firms come out with crashing great photos 
of power tools in use. They say simple bold things 
like the finest small power tools on earth. 
They tell people how good they are and why 

their tools are the best and so on. 

Customers don’t want all this stuff about 

Little Horses and if you’ll pardon the expression 
Personal Chats from you 

about how jolly smart you are. They want good 

* selling’ copy that gives reasons .. .” 
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Desoutter Bros., Limited, The Hyde, Hendon, N 
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9 Telephone Colindale 6346 (5 lines) 


The Old Boy coughed and we braked heavily 

* Boy” he said “ There seems to be some mistake 
Do you suggest we should chaffer in the 

market place like some seller of Oriental Rugs? 
Am I to become a Super-Salesman ? 

Do you imply that we are in competition 

with some other makers of small tools? 

Well — do you? Name them, Sir, name them, for 
their names will be news to me’ 


Conceited old fathead. 


AWNHODE rR wAL +oo-w 


Hyde, London 
me a75 


Telegrams Despnuco 





A leap in the dark! 


IS LHI ROUNDHI 
Haste thee, Milord jump for it! 


* But ‘tus dark outsidk Lae said Sir P 
off the battlefield he was a man 
position * "us wondering wher 


"Tis no tim to ponder” retorted t 


“Very well then, | SUpPOse th 
Sir Percy grasped his sword, 
leapt into a world of darkne 
surprised to land on something 
“Gad! he be amed, “the age of 
past " From beneath him, oddly m 
voice choked; “"Twould bi 


milord to remove his scabbard fro 


back 


*Paith | cried the cavalier 
situation indeed Meseems | mad 
on thy broad and faithful back. And 
come to earth, old friend 


lhe Squire squirmed uneasily 
swear to it, but if I mistake mi 
cattleyard.”’ His movements wet 
odd suc le hing sound “Verily tho 


A 


Percy 


tive ly 
thous dis- 


lam 
“Haste! 


{ best 5 
ik, and 
ph i untly 
yielding 
not yet 
Squire 
kind of 
ill of my 


iW aggish 
lid landing 
didst thou 


vuld not 
in th 


aid Sir Percy with soldierly sympathy —‘ perhaps 
that will teach thee the folly of a spring in the dark. 
And speaking of springs’’—he spake with a knowledge 
irprising in one of that period * Didst know that 
the most inferior springs may look exactly like a 
genuine high precision job, guaranteed for years of 
high performance ? What ! not interested in springs ? 
Ah, well, perhaps a tub would suit thee better.” He 


ambled off into the darkness .. . 





Advertiser's Announcement 


SPECIFY 
SPRINGS BY 


SALTER 


Famous for TO BE SURE! 


Springs since 1760 


GEO.SALTER &€ CO.LTD., WEST BROMWICH 


Mow.4! 
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IN ALL SIZES 
& QUALITIES 


THE TINSLEY ROLLING MILLS CO LTD 


SA ALLA 
TINSLEY SHEFFIELD crams seversrinsier 
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‘*Newallastic’’ bolts and studs have qualities which are absolutely unique 


They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 
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Illustration by courtesy 
of F. C. Blackwell & 
Co. Lid. 


FOUNDATIONS FOR GOOD TOOLING 


AN EXCELLENT GENERAL PURPOSE 
TOOL STEEL 


672 is known universally as the original “ Blue 
Line Die Steel”. This Steel can be machined with ease 
and oil hardened with a low distortion factor. Many 
years of service have proved that, when worked under 
normal conditions, KE 672 is trouble free and ideal for 
a wide variety of blanking, pressing and piercing opera- 
tions, 


A FIRST CLASS LOW TEMPERATURE 
OIL HARDENING TOOL STEEL WITH DEEP 
HARDENING PROPERTIES 


(KXE) 637 can be machined quite readily, For gauges 


and tools of intricate shape where final grinding 1s not 
permissible KE 637 is an ideal steel for hardening with 


minimum distortion 





AN OIL HARDENING TOOL STEEL WITH 
DEEP HARDENING PROPERTIES AND 
EXTRA WEAR RESISTANCE 


®E) 595 is more highly alloyed than KE 672 and 


637 and is capable of wider application. The Steel 
can be deep hardened in comparatively large sections and 
is suitable for presswork involving greater tool mas: 
Excellent torsional properties in the hardened and 
tempered state make KE 595 an excellent Steel for Taps, 


Reamers, etc. Also used as tabletting punches and dies 


for the less abrasive compounds KE 595 can be heat 
treated with a minimum of movement 


A 2°, CARBON 14°, CHROME HIGH DUTY 
TOOL STEEL 


(KiE) 970 is hard, durable and dense. The Steel can 


be heat treated with a minimum of distortion, is highly 
resistant to abrasion, immune from sinking in use and, 
when polished, does not tarnish easily. After hardening 
KE 970 can be tempered over 4 much wider range than 
is permissible with ordinary Alloy Tool Steels and is 
used for a variety of exacting blanking and pressing 
operations, as moulds for ceramics, tabletting punches 
and sleeves for abrasive nthetics, etc. In cases where 
increased toughness is desired at the ¢ Apense of a slight 
reduction in hardness we also supply KE 961 1 
Carbon 14% Chrome Steel 


( KAYSER |) ELLISON() & CO.LTD) 


CARLISLE STEEL WORKS * SHEFFIELD ° Established 1825 














London Stock Warehouse: 


4 Pembridge Mews, Notting Hill Gate, W.11 Tel KEN 9062/3 
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COMBINED OUTFIT 


WELDI NG A complete range of 
swaged or detachable tips 


is available covering all 
welding requirements up 


wi 


CUTTING 


The cutting attachment 


will cut steel up to 2” 
thick, The highest degree 
of safety is ensured by the 


use of nozzle-mixing, 
limiting any pony of 
backfire to the nozzle it- 
self and allowing maxi- 
mum cutting speeds to be 
maintained. 


Here for the first time is an out- 
fit that can be used for all these 
operations, The basis is a com- 


mon shank to which the various | HEATING | 


heads for welding, cutting, heat- 

ing and flame cleaning can be he ete dae 
fitted, easily and quickly. With aS oa 
one shank you can build up the angle. 

set with some or all the 

heads to meet your 

needs as they occur. 

Alternatively you can 

buy the complete outfit FLAME 
with the entire range of CLEANING 


heads in a portable case. Flame cleaning attach- 
ments screw directly into 


the mixer and consist of a 
bent neck or a a 
neck with a range of de- 
tachable flat or round 
nozzles. 


(0) BRITISH OxYGEN 


BRITISH OXYGEN GASES LTD., BRIDGEWATER HOUSE, ST. JAMES’S, LONDON, S.W.i, 
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DESIGNED TO ELIMINATE VIBRATION 


Anti-Vibration 


\ 


lor engine,gearbox and bodywork 


SILENTBLOC LTD., MANOR ROYAL, CRAWLEY, SUSSEX. Tel CRAWLEY 2100 
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all lined up andr 
with CAPASL4 


moulded brake lining 


Fitted as standard equipment 
on these vehicles by 


ALBION MOTORS LIMITED 

THE AUSTIN MOTOR COMPANY LIMITED 
BRISTOL COMMERCIAL VEHICLES LIMITED 
COMMER CARS LTD FODENS LIMITED 
LEYLAND MOTORS LTD ONDON TRANSPORT 
SCAMMELL LORRIES LIMITED 
TRANSPORT VEHICLES (DAIMLER) LIMITED 


CAP € AS#@£:464 04 ora: 7 he O 
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14 & 116 Park Street * London W,]1., 


Telephone: GROsvenor 6022 
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Ys bnark of Caalll, 


THE FINEST TOOLROOM IN THE 
COUNTRY IS AT YOUR DISPOSAI 


With over 30 years experience C.V.A. offer you 
unparalleled service in the manufacture of Plastic Moulds, 
Press Tools, Jigs & Fixtures and special purpose mac hinery. 
If you require the highest quality and a competitive price, 


please send your enquiries to... 


C.V.&. 8496S, BOCZL OS @ VSR, LTO. 


N 2 FACTORY, HOLLINGBURY, BRIGHTON 6, SUSSEX 
(ONE: HOVE 48201 CABLES & TELEGRAMS: “CEVEATOOLS HOVE "’ 
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CYLINDER LINERS 





The end of ‘wear’ trouble 


Proved by many years’ experience, our 
BRIVADIUM Alloy 30 Material is an 
accepted standard for Medium Duty 


Cylinder Liners. 
THE BRITISH PISTON RING CO. LTD., COVENTRY TEL. COVENTRY 89014-5-6. 
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ONE HUNDRED PER CENT 


AUSTIN use the SPIERO 


PRO CE SS 


At the Longbridge Works of the Au M Company, pi d 
metal parts are put through a 6-tanh hich renders them 
free from any erease, dirt or rust | it steel finish pro 
duced by the Spiero proce also a ding to be carried 
out After being neutralised, th treated with a 
de-watering fluid which protects ag yn during a mobi 
and or storage period The Spier ild soly our pr 
treatment problems —at installats termediate stag 
Will you let us help’? Please contact M QO. Hawkins 


E. SPIERO CHEMICALS LIMITED 


treatment specialists 


55, BELMONT ROAD, WALLINGTON, SURREY. WALlington 8411/3 
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ont CASTINGS 


HARPER CASTINGS 


JOHN HARPER & CO. LTD 
JOHN HARPER (MEEHANITE) LTD 
ALBION WORKS: WILLENHALL - STAFFS 


Ars) 
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For maximum control and 


safety Bowden wire control mechanism- 


are specified by Engineers throughout the world 


as the genuine 


Pr proved product of the originators 


of the famous Bowden system 


ge enema 


Me MM teas 





EARLS COURT 


BOWDEN (ENGINEERS ) LTD 


VICTORIA ROAD, WILLESDEN JUNCTION, LONDON, N.W.10 


Telegrams: Bowirelim, Norphone, London Telephone: Elgar 4805 (4 lines) 
MP OWIIA 
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INDIVIDUAL HEAD MACHINES 
MULTI-WAY MACHINES 


ROTARY TABLE AUTOMATICS THE BASIS OF HIGH OUTPUT 


MACHINE TOOLS 
IN-LINE TRANSFER MACHINES 
The Asquith range of Unit Heads provides for the adaptable and 
economic construction of machine tools to meet special mass 


production requirements 


Units from 4 H.P. upwards can be utilized individually or in 
combination, and facilitate the design and manufacture of machine 
tools to fulfil output demands for many types 


' ee of components required in large quantities, All 


Units are suitable for horizontal, vertical or 


angular mounting 


Write today for an Asquith Unit Head catalogue, 
or send details of the component which you 


visualize producing on this type of equipment 


WILLIAM ASQUITH LID 


HALIFAX - ENGLAND 


Soles & Service for... DRUM MOND-ASQUITH . « « the British Isles 








DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST BIRMINGHAM 


‘Phone : Midland 3431 (7 lines) Also at LONDON : ‘Phone Trafalgar 7224 (5 lines) and GLASGOW . ‘Phone Central 3411 
At 56 
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6085 choose 
ENGLISH ELECTRIC 


engine test equipment 


For precision in their exp tal work, Ford Motor Company Ltd., at their Rainham 
Works have installed three H Evectric’ 6,000 r.p.m. swinging frame D.C, dynamo- 
For many years “ENGLISH ELecrric’ has specialised in 

engine testing equipment in which the developed engine 

rgy by the dynamometer and its attendant motor genera- 

tl C. supply. This regenerative system in addition to avoiding 
the tester precise control over the engine speed and load. 

to run as a motor at any time during a test for the 


meters for engine testing | 
the manufacture of this 
power is converted to elect 
tor set and is fed back to 
the waste of engine pow 

The dynamometer can a! ide 
measurement of hot fricts 


for precise ex perimental work 


rue ENGLISH ELECTRIC ¢ iMiITED, Qt 1s House, KInGsway, Lonnon, W.C.2 
/ Plant Sal 


srarroavd ! VemerPuevos : ACCRINUTON 
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CA ENEORY. 


O/L and PETROL 
GASKET MATERIALS 


fiGN 
ENQUIRES TO 


ACKSON LL: 


‘LONDON ECA. ett Nr, PRESTON, 
 CENTRALED “atts — GARSTANG.» 





GIRLING LIMITED - KINGS ROAD - TYSELEY - BIRMINGHAM - tI 
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‘Castability’ * 


Ley’s ‘Black Heart’ malleable castings 
have a high resistance to impact, yet are 
practically free from limitations as to shape. 


This ‘castability’ brings a double advantage : 

first, the parts can be more effectively shaped for their 
ultimate purpose ; second, this freedom from limitations 
generally means that less metal has to be removed. 


Coupled with the easy machinability of Ley’s ‘Black Heart’, 
these factors are a great manufacturing asset, moreover the 
finished part is better suited to its duties. 


The illustrations show, actual size, the front hub of a popular car, 
made from Ley’s ‘Black Heart’, completely machined. 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 


We offer designers the full collaboration of our engineers, bs a 
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3,600 OPERATIONS A DAY 


WITHOUT BREAKDOWN! 


Outstanding Performance of Atlas Copco Air Hoists at Ford’s 


As pioneers of mass-production, the Ford Motor Com- 
pany utilises the latest developments and equipment in 
this field. An example of their progressive policy comes 
from the Ford works at Dagenham. There, for the past 
eighteen months, a number of At/as Copco 8 cwt. air hoists, 
type MT 505, have been handling parts and materials in 
high temperatures and in atmospheres contaminated with 


dust and harmful chemicals. 


Several Atlas Copco air hoists have been placed near the 
furnaces, both in the carburising plant and on the engine 
block moulding line transferring the block from one con 
veyor belt to another. Despite the arduous conditions im 
posed by the furnaces, the hoists have made 3,600 journeys 
a day since their installation without a single breakdown or 


major overhaul 


Motors completely protected 


The reasons why Atlas Copco air hoists have continued to 
operate so efficiently under such conditions are these: the 
motors are totally cnclosed and impervious to dust; there 
are no electrical insulations liable to attack by heat; the 
units are constantly lubricated by atomised oil entering 
the motors with the air stream. Because of this high degree 
of protection, an Atlas Copco air hoist was selected for 


operation above a tank containing trichlorethylene—a 
chemical de-greasing agent. In this application the hoist 
lifts metal parts requiring de-greasing into and out of the 
tank. The trichlorethylene fumes would soon disperse oil 
on the working parts of the hoist if it weren’t for its un 


ique lubrication system 


Due to their sound construction, so reducing maintenance 
to a minimum while operating over long periods under 


unfavourable condition Atlas C« peo alt hoists are con 


{ 


tributing to increased production and efficiency at Dagen 


ham—as they could in your work 


World-Wide Sales Service 


Ihe Atlas Copco Group puts compressed air to work for 


the world. It is the largest group of companies specialising 
solely in the developm« nt and manufacture of ¢ ompre ed 


air equipment. It embraces Atlas Copco companies or 


i 


agents manufacturing or selling and servicing Atlas Copco 
equipment in ninety countries throughout the world. For 
further details of the equipment featured here, contact 
your local Atlas Copco Company or Agent. If you have 
any difficulty, please write to \tlas Copco AB, Stock 

holm |, Sweden, or Atlas Copco (Great Britain) Ltd 

Beresford Avenue, Wembley, Middx 


rie Atlas Copoo ciovr ov comvanies 


Manufacturers of Stationary and Portable Compressor 
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Rock-Drilling ft 


guipmem, Loaders, Pneumatic Tools a int-Spraving Equipment 





DELTA 


MILWAUKEE 


. 


ca 


é 


~. 
fe 
7 


> 
P , 
. so bie 
Seth 
BAY 
bc 


‘ " ™ "7 


ae 


Patent Numbers 710335 
721648—others applied for 


in many countries 


NOW! 3 Models of 
DELTA Drill Units 


AIR POWERED-HYDRAULIC CONTROL 


A PRACTICAL LOW-COST WAY TO SOLVE MACHINING PROBLEMS INVOLVING DRILLING, 
TAPPING, REAMING, SPOT FACING, HOLLOW MILLING, CHAMFERING, CENTREING, COUNTER- 
SINKING AND THE LIKE—USE THE DELTA DRILL UNIT TO DEVISE SPECIAL TOOL SET-UPS THAT 
MULTIPLY PRODUCTION, BREAK BOTTLE-NECKS. 


Rarely has a new machine achieved success so completely and 7. Sealed unit construction permits operation in any position. 
80 quickly as this new Delta air-powered hydraulically controlled 
Drill Unit . Built-in control switches 
Thousands of manufacturers, on the alert for ways to get better 
production faster and at least cost, have won astonishing benefits . Units offered as direct drive, gear drive, or pulley drive. 
by means of this adaptable unit—by designing special! machines 
for multiple and series operations. . Utter simplicity of operating principle and rugged design 
YOU'LL APPRECIATE "WHY" WHEN YOU CHECK THESE ensure long, trouble-free service. 
11 REASONS 
Operates efficiently at standard plant 80 p.s.i. air pressures. 
Quick set-up. No cams used. P y P P P 
Rapid approach and return 


Length of approach and total stroke positively controlled 
. PP a Three models are now available to 


ee eee to within 010 inch—final depth to within meet your specific requirements: 

Power feed hydraulically controlled pendent of MODEL 19-150—Capacity up to A”——14” stroke 
motor and spindle speed 

Compressed air provides the force on a sealed, pumpless MODEL 19-400—Capacity up to §”--4” stroke 
hydraulic system to move spindle forward, completely 

eliminating lost motion and back-lash, MODEL 19-600—Capacity up to 1”—-6” stroke. 


FURTHER DETAILS GLADLY SENT ON REQUEST 


OCc—35 
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BARNESDRIL ) 


@ a a 0 a ee ce, ee 
@ Remove magnetic and non-magnetic 
particles from metal-cutting fluids. 
@ Economical, Automatic Operation. 


@ Rapid, Double cleaning Action. 


@ Controlled removal of non-ferrous 
metal. 


BARNESDRIL 


AUTOMATIC-MAGNETIC 
COOLANT SEPARATOR 


@ Permanent ALCOMAX magnets 


ensure infinite iifs. 

@ Extra long magnetic field over- 
comes viscosity resistance on 
small particles. 


Th A 4 Approximately 275 square inches 
ere are, of course, applications where one does a of magnetic drum surface in 


better job than the other. Since we make them both, contact with loaded coolant. 


5 ompletely impartial. We'd be glad to advise 
ie idee picsicbei oy 8 wbatetgh pen Counter rotation of magnetic 


you which is the better solution of your problem, Write drum removes non-metallic 


today and ask for Catalogues describing the many particles. 


types and models available. Patent Nos. 603083731655 745604 


and others applied for 


Kleenall Filters Are Plant Proven On Our Own Production Equipment 
FURTHER DETAILS GLADLY SENT ON REQUEST 


GASTON E. MARBAIX LTD 


BATILRSEA 6666 (@ line 
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With steadily-rising labour costs, every non- 
essential operation along the production 
line assumes increasing significance. 
One of these recurring operations has 
been the precision thread-cutting of screw 
a holes, which, in assembly, have (equally 
\ precisely) to be registered together. 
a But the tapping, self-locating screw eliminates 
¢ all this, and permits assembly by less-skilled 
labour. And the cross-recessed head 
version is designed for use with power- 
drivers—-without a scratch of damage to worker 
or job. The tapping screw is demonstrably 
quicker—-cheaper—stronger—safer 
than the conventional machine screw. 
Such plain advantages pay such 


handsome dividends ! 


in self-tapping screws 





(Linread 


LINREAD LTD COX ST BIRMINGHAM 3 





Phillips slotted and recessed head machine screws a High tensile hexagon headboits and setscrews 


Aircraft boles, screws and rivers * Sems * Rivnut esigned cold forged fasteners Alex Screwplugs 
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Automobile Engineer 


Coles for 


-of control and safety 


Coles fatigue-free day long operation, 

pin-point accuracy and fast automatically f 
safe motions, perform an unrivalled role if 
in the automobile industry 


Essential for double-tier loading, Coles 
high angle cantilever jib and Electric 
Transmission system provide that extra 
margin of lift and safety with an instant 
choice of rapid or slow precise creeping 
speeds for lifting, derricking and slewing 


Always on hand to solve the numerous 
lifting problems that crop up in any 
factory, Coles have many saving ways. 


OES 


Designed, manufactured and marketed by :- 
STEELS ENGINEERING PRODUCTS LIMITED 
Sunderland, England Tel: 56281 (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE: Giasgow : 235 Bath St, C2 Newcastle : Brunswick House, Brunswick Place 


London : 143 Sloane Street, $.W.1 + Manchester ; 153 Oxford Road, 13 Birmingham : 39 Thorp Street, 5 


November 28, 195¢ 


that ersctra margin— 


ELECTRIC TRANSMISSION 


Coles have cleared the 
decks - no inaccessible 
spots here. Individually 
powered electric motors 
provide smooth sustained 
power for all motions. 


' SAFE LOAD INDICATOR 


Warns visually and 
audibly when maximum 
load is reached in any 
jib position, and positively 
cuts the motion if the 
warning is ignored 


THE NAME THAT CARRIES WEIGHT 





assembly 


lubricants 
that “stay put” 


On motor-car engines—and other mechanical equipment—oil films 
tend to run from bearing surfaces during the period of immobility 
between assembly and running-in. A ‘dag’ dispersion of 
colloidal graphite applied initially provides all 
bearing surfaces with a protective graphite film 
which will “stay put” during the 


critical starting-up and running-in stages. 


Illustration shows ‘dag ‘ col- 
loidal graphite being applied 
during engine-assembly at 
the works of the Standard 
Motor Co. Ltd., Coventry. 


ACHESON COLLOIDS LTD 


18 Pall Mall, London, S.W.1  7e/: Whitehall 2034-9 - Grams: Oildag, Piccy, London 
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| POWERS up to 110 h.p. 
R SIZES |OUTPUT SPEEDS from 
| 100 to 425 r.p.m. when 

of SINGLE used with CROFTS 
REDUCTION GEARS /SUPROR SURE-GRIP 


V-ROPE DRIVES. A development of our live shaft floating 


drive which has proved highly successful 
POWERS up to 70 h.p. 
S SIZES |corret sates trem for over ten years. 


8 to 125 r.p.m. when 
of DOUBLE jused with CROFTS 

REDUCTION GEARS |SUPROR SURE-GRIP 

V-ROPE DRIVES. 





Used in combination with other standard 
Crofts products, a much wider range of 
torques and speeds (including infinite varia- 
tion) is possible. 





SIMPLE MOUNTING direct on to the machine shaft, whatever the angle, eliminates couplings 
baseplates and foundations. This makes an ideal drive for vertical or inclined agitator shafts in 
chemical and food processing machinery, as well as for any horizontal application 


INTERCHANGEABLE BUSHES facilitate fitting on a wide range of shaft diameters 
DIFFERENT SPEEDS easily obtained using quick-change Crofts Taper-Flushbush pulleys. 
BELT TENSION simply adjusted by the torque reaction bar 

WRITE FOR 

PUBLICATION No. 655//. 


Units can carry driving 
motor as shown, or be 
supplied fitted with flange 
mounting motor 


ct 


65, it | - TER MH AT 


(ENGINEERS) UTMITED. BRADFORD 3. ENGLAND 
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“This is a job for Coopers’ 


) And itis inthe design stage when the COOPER technicians can 
be of the greatest assistance. It is their business to know all 

' there is to know about Filters and Strainers. They are prepared 
COOPERS engineers to design and manufacture to your own specific requirements. 


are available for 


consultation at all 
times. 


STRAINERS FILTERS - GASKETS - WASHERS 
LAMINATED SHIMS - PRESSWORK 


"-3 


COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY Telephone: 550 
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’ FIRTH BROWN 


ALLOY STEELMAKERS EMASTERS STEEL FOUNDERS HEAVY ENGINEERS 





Whatever 


you do 


with the 


front 


eond=— 














the 
Radiutor desigu 
can be safely 
left to 


COVENTRY MUTOR FITTINGS 
————_— CO. (FD. 





GOVENTRY:. TEL. 4144/4/4 





rPidd 

















No matter how high the power or how high 
the R.P.M; Layrub transmission is supreme. 
it is widely used on Commercial and Passenger 
vehicles, Diesel Railcars, Tractors, Cars, etc; 
and a special coupling has been developed to 
cope with the very high speeds of jet engines. 
wing to the use of rubber trunnion blocks as 
n driving elements, Layrub gives a true 
cushioned drive, and with the absence of metal- 
to-metal contacts, lubrication is not required. 
Here chen is a transmission system 
designed for modern times—a drive 
ft that can be installed and almost 
Ke to know che full capabilities 
address below. 





ERING LTD. & 
DUSESSHEFFIELD 8 








Progress is the Law 


ak i ( #0847 BROWNING | 


From the crude implements fashioned by man in 

his early days, have evolved the precision tools 

used today. The qualities of the materials which 
. he now works impose exacting demands upon 
\ 


congunionees mr SS 


WR d capable of ffi 
CPR RH 1) ONT), —sN and capable of great efficiency 


Osborn ‘Mushet’ brands engineers’ tools are 


= these tools, which must be of the highest quality 





produced from steels manufactured by the 
Company, and these twist drills, milling cutters 
reamers, lathe tools, etc., are known and used 
throughout the world. Their production is the 
result of the accumulated experience from 


generations of craftsmanship and skill 


ee ene +" Oo a @ 8 8 


FIN es ae MAKERS 
>t 8 4 FOU NODE R S 
ENGINEERS’ TOOLMAKERS 
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Increase output by simplifying your own machin- 


ing programmes. For instance, use Compo and Powdiron 


Bearings, which are made by the powder metallurgy process to 
such close tolerances | they are ready for immediate installation. 
A simple press fit is obtained without reaming or machining, and their 
self-lubricating properties eliminate the need for oil holes — another saving in 
drilling time. Specify Compo and Powdiron and have bearings ready to 
fit accurately, simply and economically. Standard cylindrical bushes 


are available from stock in a wide range of sizes. 


COMPO 
BEARINGS 
ot — 
LT 
; BOUND BROOK BEARINGS LIMITED. | 
Powdiron TRENT VALLEY TRADING ESTATE - LICHFIELD + STAFFS 


(A Birfield Company) Telephone: Lichfield 2027-2028 


J 
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| Wigher efficie 
voi it 








Lower production cost 
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ALL-AIR RANGE SHIFT CONTROL 
ON LATEST ROADRANGERS 


Multi-speed transmissions with two operating 
levers have always proved a headache to the 
drivers owing to the difficulty and delays of 
making some of the changes. 

In their ROADRANGER series, Fuller have 
completely solved this by providing single lever 
control, the shifts in the two-speed box in 
tandem with the main box being air operated. 
All range shifting, up or down, is actuated by a 
selector handle, at the driver’s fingertips, on 
the gear shift lever. Range shifts are pre- 

' selected, automatic and synchronised. 

Fuller heavy-duty ROADRANGER boxes are 
now available in three types, the R-46 (as 
illustrated) for engines of 460 cu. in. provides 
8 forward speeds; the R-96/R-960 series for 
engines of 960 cu. in. provides 10 forward 
speeds; the R-1150 for engines of 1150 cu. in. 
provides 9 forward speeds. 


il 4 


Ae 
Z 


WY pice 


* 
’ 


Wi ve 


Eactusive European 
Rapresentatives for the fuller Manufacturing Company of Keiamazoo, Mich 


AUTOMOTIVE PRODUCTS COMPANY LTD. 
Brock House, Langham Street, London, W.!, England 
Telephone: Langham 2527 


























There are types and sizes for every purpose. 
Over twenty yéars’ experience is at your service. 


Write for catalogue to: 
CHARLES WESTON & CO. LIMITED 


Irwell Bank Works * Douglas Green « Pendleton « Salford 6 
Telephone : Pendleton 2857-8-9 Birmingham ; Midland 6952 
London: Holborn 0414 
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A QUICKER MALLEABLE IRON SERVICE 


Gloucester have virtually revolutionised the pro- 
duction of Blackheart Malleable iron. Their adop- 
tion of the new electric annealing process — for the 
first time in Britain - cuts annealing time from 
days to hours. 

Every heat is under continuous laboratory con- 
trol and castings are rigidly inspected at every 
stage of production. 


malleable & grey iron castings 


Gloucester Blackheart Malleable iron has superb 
mechanical properties, combining great strength 
and rigidity with easy machineability. The castings 
meet design requirements to an exceptional degree 
of accuracy and are tough and resistent to impact. 

Always consult Gloucester at the designing stage 
~ even before ~ their experience and resources are 
placed unreservedly at your disposal. 

The following are typical Gloucester Malleable 
specifications. 
| Glowceser === |-~S«Ss« Gloucester Lamellar 

Blackheart Malleable | Pearlitic Malleable 


1 


Yield Pom ° 1stons | Yield Pome "| 2ataan| 


| Teosie strength 25 tap. $4. 


Yi 
f encligvtrangth 3 5tonep-s., | 


(top) Front wheel hub for lorry in 
Malleable Iron. weight S3ibs. 
(right) Front wheel Hub, weight 2\/bs 








GLOUCESTER FOUNDRY LTD. EMLYN WORKS, GLOUCESTER Telegrams: ‘Pulleys’ Gloucester 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Led.) Telephone ps ee 2304! 
. —— ae 
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If you have a noticing eye, you will have noticed 


the name Wilmot Breeden on your car 
ignition key. Thereupon, if you have an asking 
mind, you arrive at a question. 

Well, who are Wilmot Breeden ? 

Makers of keys ? 

No. Not precisely . . . Makers of all kinds of 
equipment for the Automobile Industry — 
—bumpers, over-riders, handles, window- 
winders, locking mechanisms, radiator grilles, 
steering wheels — and this on such a large 
scale that only among the London-to-Brighton 
veterans will you be likely to 

find a British car to which they have not 
contributed something. 


Wilmot Breeden. Dwelling in Birmingham and 





elsewhere in the world. Spec ialising in 
automobile components so necessary that you take them for 
granted, and so well integrated that you have to hunt 
high and low for a hint of their identity. Two words on your key 


many parts of yourcar... 


WILMOT BREEDEN ARE AT BIRMINGHAM: 


ALSO AT LONDON, MANCHESTER, BRIDGWATER, GLASGOW, MELBOURNE, TORONTO 
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It te little thingo that matter | 


High precision components with an established reputation 


for quality and long life, minor items perhaps, but of major 


importance to the efficiency of the modern motor vehicle. 


WATER PUMPS 
STEERING IDLERS 


GEAR CHANGE 
MECHANISMS 


BRAKE DRUMS 
PUSH RODS 
BALL PINS 
SHACKLE PLATES 


THRUST PLATES 
AND ASSEMBLIES 


MACHINED 
COMPONENTS OF 
ALL KINDS 


Concentric Components are produced » modern factory specially 


designed and equipped to produce a better job at a lower cost. 
TYBURN ROAD, BIRMINGHAM, 24 
Telephone EASt 2081-2-3-4-5 


CONCENTRIC MANUFACTURING co LTD Telegrams: “Accelerate,”’ "Phone, Birmingham 
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BpeeVice! 


IOI,OOO miles 
in London traffic 


, Fitted over two years ago to an Austin ean 
Operating in one of London's most ngested 
traffic areas, a Don-Flex Model KF ai¢ 
recently completed its 101 000th trouble 
free mile 


SS): We shall be happy to supply full details 
and technical information on request 


ind 


@on Molded as 
rake Liner 





BELFAST 28967 GLASGOW C2 Central 4595 NEWCASTLE -ON-TYNI 
BIRMINGHAM 5 Midland 4659 HARROGATE 67058 (42 
BLACKBURN 658/ HULL 52072 NOTTINGHAM 44 
BRISTOL 27214 IPSWICH 3023 SHEFFIELD | ) 
CARDIFF 27026 LEEDS 3 20664/5 SOUTHAMPTON 
CARLISLE 2/589 LEICESTER 5260 STOKE-ON-TRENT 44021 
CHESTER 2/280 LEYTON Leytonstone 6068 WAKEFIELD 4 
COVENTRY 6499/4 LIVERPOOL Royal 5202 and 1251 WIMBLEDON 4244/9 
DUNDEE 1728 MANCHESTER 3 Blackfriars 0996 Republic of Ireland 
EDINBURGH I Central 4234 MIDDLESBROUGH 4457 DUBLIN, 35 Westiar 


SMALI PARKES LID Hendh 


i? 


LONDON: 76 Victoria Street, 8.W.1 
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Some of the 


manulacturers who fit 


~ 
SOLEX Carbu ettors ie 


as origina! 
equipment 
A.C. 


ALFA-ROMEO 
ALLARD 

AUSTIN 

BAMFORD 

B.M.W. 

B.S.A. 

BORGWARD 
BRISTOL 

DAVID BROWN 
CHRYSLER (DODGE) 
CITROEN 

COMMER 
COVENTRY-CLIMAX 
DELAGE 

D.K.W. 

DOUGLAS 

FIAT 

FORD 

FORD TAUNUS 


SOLEX 





FRAZER NASH 
GOLIATH 

HOTCHKISS 

JAGUAR 

KARRIER 

KRYN & LAHY 
LANCIA 

LISTER 

LLOYD 
MERCEDES-BENZ 
MORGAN 

MORRIS COMMERCIAL 
MORRIS (MARINE) 
NORMAN 

OPEL 

PANHARD 

PETTER 

PEUGEOT 

PORSCHE 

RELIANT 

RENAULT 

ROVER 

RUSTON & HORNSBY 
S.A.A.B. 

SHELVOKE & DREWRY 
SIMCA 

SINGER 

SKODA 

STANDARD 

STEELS ENGINEERING 
STUART-TURNER 
TALBOT 

TATRA 

VOLKSWAGEN 
VOLVO 


SERVICE BRED — RACE TESTED 


SOLEX LTD -: 223-231 Marylebone Road - London - NW1 
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“What part of father do 


| wear out first 6" 


I should say his nerves. 


HM 


Because they are not made of steel 


T hey would have to be first-class 
steel to stand up to you ! 

Such as LEE’s Bright Steel Bars, 
Wire and Strip, not forgetting 


“ Trubrite ’’ Stainless Steels 


ARTHUR LEE & SONS LTD. 
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IF ITS AQUESTION OF 








We go to any lengths to help you 

Walkers. Tubes of all types and 

thicknesses and shapes which ca supplied 
immediately —the selection’s wide; the quality’s good. 


If you need advice on the most suitable type of 
tube for a particular job, a "phone « wr a letter 
will bring prompt assistance, without obligation, 
from one of our experts. 


At Walkers we have the goods — and the “ know- 
how "to help you 


WOU CAN GET THEM ALE FR 


Complete London stocks include: Stee\, G r and Steam 
Tube, BSS/1387: Seamless Steel Tube, ¢ vn and Hot 
Finish; Electrically Welded and Electric R Welded Steel 
Tube, Bright and Semi-Bright Finish : Steel Tube, 


Seamless and Welded; Brass Tube, Seam Welded: Copper 
: PY lf any of your requirements are in the nature of NON 
Tube for Domestic Water Services BSS 659 44; Copper Tube 


. ; 
for Underground Services BSS 1386/194 Tube for all STANDARD or SPECIAL ITEMS to your own particular 
Commercial Services; Conduit Steel Tubs led and Solid details contact us if you require assistance, our wide knowledge 


Drawn; Aluminium Tube, also all applica FITTINGS and experience as SPECIALISTS is at your service 


M. W. WALKER & STAFF LTD. Engineers’ Merchants, IBEX HOUSE, MINORIES, LONDON, E.C.3 


"PHONE: ROYAL GI9!l (10 LINES) ‘GRAMS: MAKER EN LONDON MIDDLE EAST BRANCHES — BAHRAIN & KUWAIT, PERSIAN GULF 
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Certi-crimp hand tool. Positive 


closure ensured 


The AMP method raises 

output and lowers overall 

costs. Maximum electrical and 
mechanical efficiency is achieved 
by the use of precision crimping tools, 


netic hand tool eliminetes 


or automatic machines. Rejects caused perator fatigue 
through human error are eliminated and a 
uniformly high standard of excellence is main- 
tained at all times. Non-insulated and pre-insulated 
terminals and connectors are supplied to suit 
harness wiring and every type of wire and electrical 


component. 


Brochure AUE sent, or demonstration at your Works 01 request. 


Automatic wire terminater 
Operates at up to 4000 an hour 
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD 
London Sales Office: 60 KINGLY STREET, LONDON, W,I, Tel: REGent 2517-2518 
Works SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, 


Ahead of the present — : — abreast of the future 


AP323e12 


Automobile Engineer, November 28, 1956 





Timinium alloy sheet and sections 
can ta ko it were used in the construction of these vans for 


Timothy Whites and Taylors, Bodybuilders 
Charles Wensley & Sons Lid., Wakefield 


Taking on extra payload is a job for which Timinium alloys are well 
suited. Their lightness cuts down considerably on bodyweight 

the saving can be as much as 50°;,—and enables far greater loads to 
be carried without sts on springs, brakes or engine. In many cases, 


the reduction in dead ght can mean a lower rate of tax. 


In construction Timinium alloys are easy to handle and to manipulate: 


in service they are st and durable. To all concerned with 
heavier loads and higher all-round performance in commercial vehicles 


Timinium ts, increa a name to be remembered. 


ONE OF THE LARGEST U.K. MANUFACTURERS OF SHEET, 
CORRUGATED SHEET, STRIP, CIRCLES, PLATE, T i Al uminium Ltd 

EXTRUDED SECTIONS AND TUBES—IN THE TIMINIUM 
RANGE OF ALUMINIUM AND ALUMINIUM ALLOYS Head Office: Redfern Road, Tyseley, Birmingham 11. Tel. Acocks Green 4241 


Offices in LONDON BIRMINGHAM MANCHESTER LEEDS GLASGOW BRISTOL DUBLIN AND BELFAST 
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Save on dese! maintenance 
With tle modern 
paper tuel ther 
SS 


Cross-flow filter refitted 
with paper element 


This new filter, tested under the most stringent service 
conditions, has increased the life of fuel injection 
equipment to which it has been fitted up to eight times 


7 « ‘ a , a , » T mer’ . 
mie 1 - os that obtained with ordinary filters. This is because Peusadieid Gian elena’ 
ic ” 
* ~ oie 
> 


it is extremely efficient in removing the finest with paper clement 


: oh {-% 's 
~* v? ous 
ae Bias? el Em abrasive dust particles and thus in stopping wear. 
a) P ‘ | . , 
at hotomicrograph oe vas Now it is available for fitting to your existing C.A.V. 
x100) as supplied. 
cloth or felt filters types BFA11P, BFA11S, BFAr1PS 
and BF11BS. Simple, inexpensive conversion kits are 
available, and the standard type of paper element is 
used for all. Consult your C.A.V. Service Agent— 
b) Photomicrograph of fuel the conversion can save you money and the life 
x100) after filtering with 
the new clement. 


R Fuel flow through the spiral 
of your equipment will be prolonged. V-form paper element 


The World’s Leading Manufacturers of 


FUEL INJECTION EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 
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BINE CYMINDER BLOCK 
_ of F. 
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Laycock 


Standard Sportsman 


DE NORMANVILLE | 
Overdrive 


Sunbeam Rapier Sapphire “236” 


eee 


ava ilabl Q STANDARD 


Austin-Healey “100 Six” Bristol “405” 


— ene “4 








24 
xK140 
MK.7 





Jensen “541” 





ge ee 











The steadily increasing acceptance of the LAYCOCK de Normanville OVERDRIVE by 
manufacturers and public alike is a tribute to ALL-BRITISH design and engineering skill 
The inclusion of the LAYCOCK OVERDRIVE in the specification of a car is both an 


assurance and promise of high performance and peak engine efficiency 


LAYCOC K ENGINEERING Stmtrrep: S$HREP FICE 


y ‘ 


Enquiries to: Laycock Er eering ed, Overdrive and Trar n Sales oe ventry 


Under exclusive licence from Auto Transmissions Ltd., Coventry. Electric ty y Joseph Lue ™ 
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The key to 


better plastics 
reinforcement 








DiURAGIAS 


REGISTERED TRADE MARK 








You can keep down the weight-——and the 


keep up the strengt! with 


cost—yet 
*Duraglas” glass fibre reinforcements for 


constructional plastics, * Duraglay an be 


htness 


irable 


used wherever a combination of 

with strength and durability is dé 
Both the sports car and the van illustrated 
are fine examples of the use of plastics in 
ving 
* Duragles” t. We 
shall be glad to supply further details and 


bodybuilding 


modern emp! 


glass fibre reinforcemes 


samples. 


TURNER BROTHERS ASBESTOS CO. LTD. 


A MEPIBER OF THE TURNER & NEWA 


Sports car body moulded by 
Martin Plastics Ltd. from 
“Duraglas”’ glass fabric 
bonded with “Bakelite ’’ pol- 
yester resins 


Standard Bedford Van fitted 
with one-piece ‘ Duragias’’ 
plastic roof panel by 
R. W. Osborne & Son 


ROCHDALE ENGLAND 


dm TA18 
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devotion to dampers 


The Universal Dampers Organisation is the only concern in the United Kingdom devoted 
entirely to the production of the damper. The results of this concentration of energies are 
Rotoflo and Telaflo; no other dampers in the world have an equivalent background of 
single-minded development. No other dampers in the world have achieved the 


same standard of technical efficiency. 


ROTOFLO ROTARY TYPE non-friction dampers operating on the unique 


Pressure Flow principle, exceptionally reliable, virtually attention free, low in initial 


cost and adjustable. 


THE LAPLO the current peak in telescopic damper design; 


tough and untemperamental. built to tackle the roughest going and to give the 
smoothest ride. Available in variations of end-fitting and setting for almost 


every vehicle using direct-acting dampers. 


re LAFLO ADJUSTABLE Dampers chosen to provide instant ride-control 


at all speeds and under all conditions from the driver's seat of the special 
equipment Armstrong Siddeley Sapphire 346. The first dampers of their kind 


to go into normal production. Shortly to be available for other makes of car 


Original products of the 


UNIVERSAL DAMPERS ORGANISATION 


SHIRLEY, BIRMINGHAM 
Telephone: SOLihull 4615/8 


Automobile Engineer, November 28, 1956 





TORRINGTON NEEDLE ROLLERS 


for the ultimate in load capacity atlow cost 





High radial capacity in minimun 
space is provided by full complement 
of amall-diameter rollers, Load zone 
contains maximum number of cor 


tact lines 


High carbon chrome steel is car 
fully hardened, ground and lapped t 
make each Needle Roller a preciat 
part for long-life performance 





Close tolerances on Needle Roller 
ired by stringent quality con 
Standard OD tolerance is .0002 

rance on length dimension de 


n end formation 


Mounted without races between 
lened shaft and hardened housing 
60 recommended), Needle Rollers 


le shaft diameters 





Fine finish contributes to efficient 
anti-friction performance. Needle 
Rollers are usually polished to 4-6 
rms finish 


Good operating results with Needle 
Rollers require careful design of mat 
ing parts furnished by the user 


Our Bearings Division with broad exper 
ence in applications of Needle Rollers will 
4, 


be glad to give you techr a Advice on 


our needs 


THE TORRINGTON COMPANY LTD. 
Bearings Division 

Torrington Avenue, Coventry 
London Office: 7-10 Eldon Street, EC2 
Glasgow Office: 14 Moir Street, Cl 


NOW AVAILABLE FROM OUR ENGLISH FACTORY 
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ADAMANT 





UNIVERSAL 


In a previous advertisement we showed 
the Marles patent ‘Integral’ type power 
assisted steering unit, in which a cam and 
double-roller steering gear, the valves, 
cylinders and pistons are included, We now 
illustrate above the ‘ Universal’ steering 
gear which incorporates the hydraulic 
control valves mounted upon our type 
‘861’ manual gear. This is for use with a 
separate power pump and with power 


cylinders operating on the steering linkage. 


ENGINEERING CO, LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone : Luton 2662 (4 lines) Telegrams : Adamant, Phone, Luton 


AY, 7a as Oe ome 


The position 

of leadership 

entails responsibility, 
and the Ferodo 
organisation 1s 
lorever experimenting, 
improving and 
developing so that 
they may rightly 
claim FERODO 
WILL ALWAYS 

BE FIRST. 


Ferodo Limited + Chapel-en-le-Frith 


A Member of the T'u Newall Organisation 
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Ferodo Limited are the largest 

manufacturers of brake linings in the British 
Commonwealth, They have, over the years, 
been the first to develop and introduce such 
major improvements in brake lining technique 

as asbestos based materials, die pressing moulded 
materials, and non-wire woven materials 

The Ferodo Laboratories and Test House, unique 
in scope and application, are constantly 

engaged in testing and developing new materials 
and methods, keeping always a step ahead of 


higher speeds and mechanical developments, 


Ferodo Linings are fitted as first 
equipment to more makes of vehicles than 
all other Brake Linings combined 


The choice of Ferodo by this majority 

of Automobile Manufacturers emphasises the 
confidence placed in them, after the most 
stringent tests, by the motor industry 


rake linings clutch facings fanbelts 


Automobile Engineer, November 28, 1956 














SIMMS MOTOR UNITS LIMITED 


OAK LANE, EAST FINCHLEY, LONDON, N.2 
jHS/ST3 Telephone: FiNchley 2262 (20 lines) Telegrams: Simotunit, Eastfinch, London 
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THE ENGINEER 


ptastics FOR 


One of the many industrial applications of Texolex laminated 
mouldings is in the motor industry where extensive use is made of 
this material for cam gears. Some of the largest motor 

manufacturing organisations have found in Texolex many of 

the qualities of the ideal material, offering silence in operation, lightne 


in weight, high mechanical strength coupled with resistance to wear and corrosion 


The Bushing Company Limited, would be pleased to give 
further technical information about Texolex laminated fabric gear: 
and their suitability and operation in camshaft, 


jackshaft and oil pump drives. 





THE BUSHING 
TELEPHONE: HEBBURN 3224! TELEGRAMS: “BUSHING, HEBBURN” 
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ENGINEERS - DESIGNERS 


Save time, money 
and wor ! 


A Water Pump Spindle. 
Flexible Roller Assembly (Solid outer race), 
Max Load Roller Bearing 


Solid Roller Assembly (Solid outer and inner races). 


- WY 


SPECIFY POLLARD write tor catalogue BRT/1053 if you are 


interested in Ball, Roller and Thrust Bearings. Catalogue RFX for Solid & 
Flexible Roller Bearings. Catalogue LTR/1650 T: Equip t and 
Plummer Blocks, Catalogue SL/2/55 Self-Lube Plummer Blocks Catalogue 
BEM/55 Automobile and Tractor Replacements. Catalogue CWFP/55 Clutch 
Withdrawal and Water Pump Spindle Bearings. Catalogue MAX/55 Max Load 
Koller Bearings 





ie od HEAD OFFICE 
-“srrseewe FERRYBRIDGE, YORKSHIRE, ENGLAND 


Knottingley 2323. Grams. Balb aring, Knottingley, 
LONDON OFFICE. 6 ST. JAMES'S PLACE, S.W.1. 


CANADIAN POLLARD BEARINGS LTD. 1103/5 Beever Holl Hill, Montreai 


Representatives and Agents throughout the 
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cs 
Sensible desi k y it’s the 
& WOIM FO the WISE 22: sesieners know it's tne 


JOHN HOLROYD & COMPANY LIMITED - 
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consult us about gearing when 
their projects are still on the 
drawing board. That way, they 
get the full benefit of our 90 years 
of gears. During that time we've 
supplied worm gearing to thous- 
ands of users all over the world, 
and we've gained a pretty good 
idea of the best gear design and 
proportions for thousands of 
different jobs. If you've got a 
gearing problem come and talk to 
us about it—we'll be glad to help. 
Even if in the end you decide to 
go elsewhere for yourearly worm, 
we still won't give you the bird. 


ee ees 
a 
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90 YEARS OF GEARS Holroyd 


We make a wide range of 
standard totally 


enclosed worm reduction 
units. Write for free 
book containing full details, 


MILNROW -LANCB: TELEPHONE: MILNROW 65322 


li 
", law rm 


| "* 


' 
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How many wheels did you say. 


Around 12,000 a day—for cars, vans, buses, trucks, tractors, trailers. 


, 


Not surprising when you consider that Sankey’s, the first 

to make the pressed st chicle wheel, are the largest producers 
in Europe. Press facilities up to 2,000 tons, welding capacity 

up to 1,200 K.V.A., sj ised conveying systems, full 

painting equipment—a ymbine at Wellington to provide 


If it’s a big job call in 
sankey | OF WELLINGTON 


TOSEPH SANKEY & SONS I HADLEY CA LI WORKS, WELLINGTON, SHROPSHIRE. 
J 


TELEPHONE: $00 WELLINGTO) ROPSHIRE., TELEGRAMS: SANKEY, WELLINGTON, SHROPSHIRI 
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SPEEDICUT WORKS, CARLISLE STREET EAST, 
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the 
short cut 
ic 


Engineers’ cutting tools 


of all types. 





lron, Steel & Aluminium Alloy Castings 
TRUE to pattern & specification 


Automobile Engineer, November 28, 1956 








SI ami 


We 





48-HOUR SERVICE COMMENCES JANUARY 1957 


CLAYTON DEWANDRE co. 110. 





(SDF) SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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Apart from ordering... 


. « » Ransome and Marles ball 
and roller bearings I never 
think about them They are 
specified and fitted in so 
much machinery that 

I take their reliability 


for granted 


arles Bearing Co.,Ltd. 


Newark-on-Trent, England 
Telephone: Newark 456 and Telex 47-306 


Automobile Engineer. November 28, 1956 





are in widespread use for testing all kinds 
of prime movers. They operate upon the 
Eddy-Current principle and with the elec- 
tronic control normally employed, very 
desirable torque-speed characteristics are 
provided, 


HEENAN & FROUDE LTD - 
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SIZE 14 
AIR IMPACI 


tool for 4 RENCE 
productivity 


Increase total output per 
h this ARMSTRONG eng tne 
shift with this / : J AIR IMPACT 
WHITWORTH Impact A WRENCH 
Wrench. Designed for heavy 
duty it reduces operator fatigue 
and withstands, long, hard service 


ARMSTRONG WHITWORTH 


Power Toole 


SANDER 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 
Main Sales Office: 40 BROADWAY WESTMINSTER LONDON SWI 
Cable Address: ARMWHITOOL SOWEST LONDON Phone: WHitehall 5944 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS Jill Grams: ARMWHITOOL TYNEMOUTH 
30648 
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and 
certain 
grinding 
or 

milling 
operations 
































automatic driving centres 


positively grip components of all kinds without 
any play whatsoever 





counteract irregularities in uneven end-faces of 
components by means of driving-pins which 
independently adjust themselves longitudinally 





save material as no extra length is needed for 
gripping as with clamping fixtures or chucks 








cover various component diameters by means of 
easily interchangeable driving-pins for different 
ranges 


allow components to be changed without stopping 
the spindle 
os enable components to be machined over their 
entire length in one operation 
. A KOSTA centre reduced 7 
handling time, eliminated 


various operations and 


COSTLY CLAMPING FIXTURES OBVIATED increased production of 


KOSTA CENTRES for pipes, hollow bodies, or site component by 589%, 
components with a deep centring bore or a 

projecting spigot. 

STANDARD TYPES for work 7 to 200 mm. 

diameter, with any desired shank, for RH, or 

LA. rotaiien. 

ALSO FLANGE TYPES for very heavy and 


bulky components. 






























































BURTON GRIFFITHS & COMPANY LIMITED 


LS DIVISION MONTGOMERY STREET + BIRMINGHAM 11 VICTORIA 2351 


ae Sole Agents for Great Britain, Northern Ireland and Irish Free State 
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LAYSTALL CRANKSHAFTS 


are made in all types from tiny 


refrigerator cranks to many 


types for road, marine and 


stationary engines. 


The far reaching results of cylinder wear are now 
being realised. They mean premature overhauls, 
the costs of which are continuously rising. 

Are you prepared with the answer CROMARD 
hard chromed steel cylinder liners with a 100,000 
road-miles guarantee ? 

It is significant that overseas demand for Cromard 
Liners is ever increasing especially where 
operating conditions are difficult. 


LAYSTALL 
ENGINEERING 
COMPANY LTD. 


Head Office : 
53 Great Suffolk Street, 
London, S.E.1. 


Telephone Waterloo 6141 











Automobile Engineer, November 28, 1956 























Now available, packed in this attractive cable dispenser, is a wide range of Aerialite Automobile Cables 
Containing five reels of cable—the choice of types is yours—this new pack is supplied free against Auto cable 
orders. Not only does this dispenser make an attractive counter display, but it will prove to be an 
indispensable aid to your Sales 


SELECT YOUR CONTENTS FROM THIS LIST 


s 
Twin Auto Cat. 291 100 ft. Sup 9 


Single Auto Cat. 286 100 ft. Supe 5 Alternatively 
Single Auto Cat. 288 100 ft. Sus 16 Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat. 301 


Single Auto Cat. 287 100 ft. Sup 10 Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat. 558 
Grey Rubber 299 12 yds. Supe Replacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 


Twin Auto ° 100 ft. Supe 
Single Auto 100 ft. Supe Alternatively 
Single Auto 100 ft. Supe Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat. 301 


Single Auto 100 ft. Supe Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat. 558 
Grey Rubber 12 yds. Supe Replacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 


Twin Auto 2up Alternatively 
) . uF 
ee — — - Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat. 301 
gie Auto C UP 6 i 
Single A ' 1 Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat. 558 
gie uto ’ 0 
a ar ol 13 Replacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 


19 


Write for further details t 


Head Office & Cable Division 


babe: Ub GA Op bath bacie | 


CASTLE WORKS -STALYBRIDGE - CHESHIRE 
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FIRST 
IN EUROPE 


TO MODERNIZE 
PRODUCTION OF 
STEEL SHEETS 
AND TINPLATE 


ASE en 


RICHARD THOMAS 
& BALDWINS LTD. 











The finest quality 
CASE-HARDENING NICKEL-ALLOY STEEL 
is used for all Timken bearings. 
Carefully controlled heat-treatment processes 


produce a hard, wear-resisting surface 


of great durability and 
a resilient shock-resisting 
FOUGHENED CORE 


bISTERED TRADE MARK TIMKEN 


YY MKEN 


TAPERED-ROLLER BEARINGS 


MADE IN ENGLAND 


BRITISH TIMKEN LTD., 
DUSTON, NORTHAMPTON (HEAD OFFICE); DAVENTRY AND BIRMINGHAM 


Telephone: Northampton 4921 (10 Lines) ex No. 31-620 Telegrams: Britimken Northampton Telex 


Subsidior ompanies 
Fischer Bearing td., Wolverhampton mken-Fischer Stockists Led., Birmingham 
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CLIMAX 


INDUSTRY 


DO YOU MAKE 
MANY OF THESE? 


by-products of essential operations, they comprise long curling 
shavings from twist drills, chips from other tools, rough needle- 
like swarf from milling cutters, barely perceptible gleanings from 


the reamers. 


THEY HAVE TWO FACTORS IN COMMON 


FIRST: the steel you are machining may itself contain Molybdenum — for 
more than 500,000 tons of the alloy constructional steel made in Britain last 
year for highly stressed parts such as some parts of automobiles, were alloyed 


with MOLY. 


SECOND: the swarf may have been produced by high speed steel tools 
containing Molybdenum, which is being used to an increasing extent ir, 
this country, (in the United States 80-90%, contain Molybdenum). 

On both counts you can rely on Molybdenum, which for more than 10 years 
has been free from violent price fluctuation. 


YOU CAN PIN YOUR FAITH TO MO] y 
PRONOUNCI MOLLY’ 




















The high wear-resistant 


they're track -tested 


Superload” bearings for cheir hig 


£ 


from a vast range of standard p 
Write for your copies of literature 
dealing with all aspects of 


“Oilite” self-lubricating bearings, 
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The new home of 
stngus~ 


Fluid Sealing Products 


We have now moved to this new factory where we have provided 
the most modern and efficient production plant, office accom 
modation and increased research facilities. We feel sure this 
move will result in even better service to our many friends and 
customers. Do not hesitate to consult us over your sealing 


problems. 





GSEORGE ANGUS & Co [1 


Automobile Engineer, November 28, 1956 


; re 


OIL SEAL DIVISION 
COAST ROAD, WALLSEND-ON-TYNE 


Telephone ; Wallsend 64511. Telegrams: Gaco Wallsend 
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“It’s an 


education’ 


The craftsmen who 

built the Midcy! 
tradition pass on 

their knowledge and skill 
to be wedded to the 
modern method 


employed toda 
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semi-automatic, and fully automatic systems 


DISC BRAKES ARE NOW BEING 
FEATURED ON SOME _ HIGH . ' : 
PERFORMANCE CARS. THE GIRLING Front Suspension and Steering. Recently introduced 


BRAKE, SHOWN ABOVE MOUNTED 
FOR DEMONSTRATION, INCOR 
PORATES ALSO A MECHANICALLY 
OPERATED HAND BRAKE systems indicate new lines of approach 


Rear Suspension Advances in detail; a Watts linkage 
Published the second Wednesday in every month 
by ILIFFE & SONS LIMITED 
Derset House, Stamford Street, London, S.E.1 system employed on a British car 
Telephone - Waterloo 3333 (60 lines) 
Telegrams « Sliderule, Sedist London 
The annual subscription inland and overseas Brakes 
is £2 17s. Od. including the special number 
Canaaa and U.S.A. $8-50 


‘ew changes in conventional equipment; further 
progress in disc brake development and production 


Electrical Equipment and Heaters Accessory load 
BRANCH OPPICES 
Coventry - 8-10 Corporation St 
Telephone - Coventry 5210 continues to increase 
Birmingham 2 - King Edward House, New St 
Telephone - Midland 7191-7 
Manchester 3 - 260 Deansgate Coachwork Trend towards rationalization continues, 
Telephone - Blackfriars 4412 
Glasgow, C.2 + 26m Renfield St 


Telephone - Central 1265-6 increasing interest in air conditioning 
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DESIGN 


ENGINEER 


MATERIALS AUTOMOBILE PRODUCTION METHODS 


WORKS EQUIPMENT 


Another Year of Progress 


Desprre the fact that this year has been one of the 
most difficult for the motor industry since the War, British 
manufacturers are facing the situation with confidence 
because of new developments they have already introduced 
and others that are to follow. In the home market, credit 
restrictions, of course, have tended to make it necessary 
for manufacturers to reduce output; and rising costs both 
of production and of many raw materials have added to the 
difficulties. Abroad, as all know, increased competition 
and more stringent import controls have also reduced the 
demand. This has not exactly helped in reduction of cost. 

Although many of these adverse developments were 
foreseen and allowed for by manufacturers, their full 
effects, nevertheless, have not yet had time to be reflected 
in the trends apparent in the Motor Show, nor are all 
the planned production improvements complete. This, 
of course, is because the rate at which design and produc- 
tion changes can be put into effect is restricted by the speed 
with which retooling can be accomplished economically. 

So far as power units are concerned, the most significant 
development is the replacement of engines in some of the 
smaller cars by more powerful units. This trend undoubt- 
edly will have a marked effect on chassis design in general, 
because the smaller cars will have to be laid out in such a 
way as to give better road holding and stability: they must be 
capable of being kept fully under control at high speeds, 
in case it should be necessary at a later date to equip them 
with still more powerful engines. Since this will tend to 
lead to the adoption of wider track dimensions, and per- 
haps to longer wheelbases, styling will also be affected. 
Any increase in track will be welcome, because it will also 
make possible improvements with regard to accessibility 
of the engine. If the performance of these vehicles is to 
be improved it seems likely that rear-engined cars will fall 
out of favour unless their handling characteristics can 
be improved. 

The trend towards increased compression ratios will 
naturally improve fuel consumption. Criticism is some- 
times levelled at British manufacturers to the effect that 
they do not produce cars that give such high figures, in 
terms of miles per gallon, as those obtained by some of the 
light-weight foreign vehicles. The answer to this is that 
British manufacturers do not produce such light cars 
because the demand hitherto has been overwhelmingly for 
larger vehicles. Expressed in terms of ton-miles gallon 
the performances of, for example, the Jaguar 2:4 litre car, 
the Morris Isis and the Rover 90, as indicated by the 
results of the second Australian Mobilgas Economy Run, 
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compare favourably with that of even the lightweight 
Goliath car, which won the event Che figures obtained 
were 57:4, 56:3, 56°6 and 63-0 ton-miles gallon respectively 
The Simca Elysée, which came second in the trial, had a 
fuel consumption of 58-9 ton-miles gallon. Considering 
the fact that, so far as fuel consumption is concerned, 
light-weight vehicles are inevitably more economical to 
run than heavier ones, the performance of the British cars 
is outstandingly good. 

Petrol injection has been developed to the stage where it 
can be placed in production for special applications, but it 
is hardly likely that it could yet compete, so far as cost is 
concerned, even with multi-carburettor layouts. An out 
standing feature of the Show was the exhibition of two gas 
turbine cars. However, this type of power unit at present 
is only suitable for vehicles in which high performance and 
light-weight are over-riding considerations 

The Rover gas turbine car is most interesting because of 
its four-wheel-drive arrangement and the new suspension 
systems employed both at the front and rear. A note 
worthy feature of the arrangement is the elimination of 
all except one sliding joint, which is incorporated in the 
de Dion tube at the rear and therefore does not transmit 
driving torque. Another interesting feature among the 
suspension systems is the application of the Macpherson 
arrangement, as used on the current Ford models, to the 
Allard Palm Beach. This system has many advantages, but 
hitherto has only been applied to chassisless vehicles 

The suggestions that have been made from time to time 
in Automolile Engineer to the effect that semi-automatic 
transmissions are likely to be introduced before the fully 
automatic types, as an optional extra on the smaller cars, 
appear to have been well founded. While a large number 
of the smaller saloon cars exhibited at the Show incorpora 
ted this feature, only big, more expensive vehicles have so 
far been equipped with fully automatic transmission, Of 
the fully automatic systems, those that do not incorporate 
hydraulic torque converters appear to be most suited for 
application to small cars of the type manufactured in larg: 
numbers in this country. 

Rationalization by each manufacturing group is the 
outstanding trend with regard to body design. This has 
reduced costs, but the question arises as to what is the next 
step to take to meet competition abroad, Perhaps the 
answer to this is to pay more attention in the initial design 
stages to the arrangement of the panelling, in such a way 
that styling changes could be made more readily from time 
to time without extensive retooling 





KARLS 


COURT 


KXHIBETION 


Engines 


Further Increases in Power and Compression Ratio 


Mosr noticeable trend in engine design at the 1956 
Motor Show was, of course, towards higher power output 
In general, the increase has not been result of radical 
changes in design, but rather of development by detailed 
modifications. Firstly, compression ratios have frequently 
been increased by up to one ratio In most cases the increase 
does not necessitate a change in fu standard to 
premium or from premium to super premium, so the way to 
still higher compression ratios is still oy Several manu- 
facturers offer their engines with the alternative of high or 
low compression, although normally only the high compres- 
sion ratio is offered in the British home market. The 
alteration is made by fitting either alt pistons or 
alternative cylinder heads 

On several engines a considerable p: r increase has been 
obtained by fitting twin carburettors and by improvements 
in the induction system diameter of the 
inlet and exhaust valves has ased to improve 
volumetric efficiency. Larger cylind account for 
some of the power increases, and in rtain cases the maxi- 
mum rated engine speed has been increased 

The increase in bearing loading duc higher compression 
ratios has led one large manufactur abandon white 
metal big end bearings in favour of the copper-lead type 
with overlay, and this tendency is di i further on. It 
is interesting to note that the full-flow type of oil filter is being 
increasingly employed even on the vehicles 
Without good oil filtration the increase in engine life made 
possible by modern engine oils cannot fully realized 

Water-cooled, four- or six-cylinder in-line engines with 
overhead valves operated by push r remain the most 


from 


rnative 


Occasionall 
been incr 


Ores 


r-priced 


ee | 


popular European designs, whilst in America the water- 
cooled V-eight engine predominates. There are three new 
British engines which do not conform with the description 
just given. One is a light-weight, with twin overhead cam- 
shafts designed for racing purposes. Another is an air-cooled 
twin-cylinder, two-stroke, which has been adapted for use 
in a baby sports car. The third engine, a gas turbine, 
installed in a two-seater saloon, is not being produced com- 
mercially. It is clear, therefore, that these three engines 
will only be made in relatively small numbers, so that the 
general pattern of basic engine design has altered very little 
in the past year. 

The diesel car engine has made no further headway and in 
view of the continued improvement of the petrol type there 
seems little likelihood of an early increase in the use of 
diesel engines in private cars. Although petrol injection 
equipment is being constantly developed, there is as yet no 
indication of its having reached the stage where it can 
challenge the carburettor on the grounds of cost and 
reliability. 

A considerable number of manufacturers is developing 
and investigating the possibilities of gas turbines and free 
piston gas generator turbine engines. The only engines in 
this class at the show were both gas turbines, one British 
and one French, but neither is being commercially produced. 
The British engine is fitted with a heat exchanger and appears 
to have far better prospects than the French engine. 
Whereas American faith appears to be pinned to the rotary 
type of heat exchanger, the British engine has the normal 
stationary type. The only other British automobile gas 
turbine with a heat exchanger also uses the stationary type 


The B.M.C. Series C engine, as 

installed in the Austin-Healey, has 

twin $.U. carburettors and Burgess 
air filters 
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This view of the Austin Princess IV engine shows the water 
heated induction manifold and the generous finning on the sump 


British Motor Corporation 

Considerable changes have taken place in the British Motor 
Corporation’s range of engines. The 800 cm® engine which 
formerly powered the Austin A30 and the Morris Minor 
has been replaced by the new 950 cm* A35 engine. The 
new engine is similar to the old one in appearance and has 
the same overall length, but the cylinder block has been 
redesigned to enable a larger bore to be used. The bore is 
increased from 58 mm to 62:9 mm but the stroke of 76 mm 
is unaltered. Cylinder bores have been siamesed and the 
top deck of the block is now thicker to permit a stronger 
fixing for the cylinder head studs. The water pump has been 
redesigned so that the bearings now run directly on the pump 
spindle without separate inner races and this has enabled 
a larger diameter pump spindle to be used. The same 
cylinder head and valve gear is used but the compression 
ratio has been increased from 7:2: 1 to 8-3: 1 by modifying 
For certain overseas countries, the lower com- 


the pistons, 
will continue to be available for 


pression rauio pistons 
customers who require them. 

A copper and asbestos cylinder head gasket has been 
found more suitable at the higher compression ratio than 
the steel gasket formerly used. White metal big end bearings 


used on the A30 are now replaced by the lead-indium plated 
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On the Austin Princess 
IV engine, the distributor 
is in line with the 


submerged oil pump 


filter 


by increasing the 


ones ; a full-flow oil filter is used instead of a by-pa: 
The crankshaft has 
crank-pin diameter from |) to Ifin Po 
sealing at the high gas 
number of piston rings has been increased 
Distributor timing has been altered to 


been strengthened 


ensure adequat 
pressures now encountered, the 
from three to 


four uit the higher 
compression ratio by modifying bob wi 
As previously, the Austin version has a Z 
whilst the Morris engine uses a §S.! 
engine delivers 34 b.h.p. at 4,750 
28 b.h.p. at 4,800 r.p.m. for the A30 
from 40 lb-ft at 2,200 r.p.m. to 50 lb-ft at 2,000 r.p.m 
The B.M.C. Series B four-cylinder engine of 1,489 cm 
used on the Austin A50, the Morris Oxford and Cowley, th 
Wolseley Fifteen-Fifty and the M.G. Magnette and M.G.A 


d to 83:11 


ights and spring 


nith carburettor 
unit The A¥ 
rp.m mpared with 


Porque is increased 


Compression ratio has been increa piston 
modification and various other changes have followed, as in 
the case of the A35. Lead-indium plated big end bi 
are now used and a full-flow oil filter is fitted 

Austin rsior 
M.G 


carburettor 


aring 
4 Zenith 


on, whilst th vuffi 


car 


burettor is used on the 
engines are fitted with S.! 
the others in 
camshaft 


having twin 





The B.M.C. Series C six-cylinder engine of 2,639 cm® is 
used on the Austin A95 and A105, the Wolseley Six-Ninety, 
the Austin-Healey 100 and the Morris Isi On the A105, 
the Wolseley Six-Ninety and the Austin-Healey, twin 
carburettors are used. Compression ratio is increased from 
73:1 to 83:1 and lead-indium bearings and a full-flow 
oil filter are now employed. 

The new Austin Princess IV saloon and limousine are 
powered by a redesigned six-cylinder, four-litre engine. 
The bore and stroke of 87-3 mm and 111-1 mm are the same 
as for the earlier A135 engine but the compression ratio is 
increased from 68:1 to 76:1 1 completely new 
cylinder head, based on the Austin-Healey 1008S, is used. 


ana 


This design provides separate inlet and exhaust ports for 


each cylinder and facilitates the use of twin carburettors. 
The distributor is now vertically in line with the oil pump 
and is located on the left-hand side of the engine. Manifolds 
are on the opposite side and the inlet manifold is now 
water-heated, This new engine has a maximum power 
rating of 150 b.h.p. at 4,100 r.p.m. and a maximum torque 
of 227 lb-ft at 2,400 r.p.m. 


Standard 

A new Standard, the Vanguard Sp: 
powered by a four-cylinder engine of th 
as the Phase III Vanguard, namely 85 mm 
tively, giving a cylinder capacity of 2,088 
respects, however, the engine is similar to the TR3 engine 
from which it has been adopted. Wet, centifugally cast 
cylinder liners of nickel-chrome iron are used on these three 
engines. The TR3 has a slightly smaller liner than the 
Sportsman, giving a bore of 83 mm, but the strokes of the 
two engines are the same. Both the latter engines have 
twin S.U. carburettors, whereas the Vanguard engine has 
a single, Solex downdraught unit. TR3 and Sportsman 
engines have the same design of cylinder head and have 
compression ratios of 85:1 and 8 1 compared with 
75:1 for the Vanguard engine. 

To accommodate higher gas loading on the cylinder heads 
of the TR3 and Sportsman engines, the cylinder head studs 
are extended to the lower deck of the block where a stronger 
fixing can be obtained. The Sportsman power unit develops 
a maximum of 90 b.h.p. at 4,500 r.p.m. compared with the 
100 b.h.p. at 5,000 r.p.m. of the TR3 and 68 b.h.p. at 
4,200 r.p.m. of the Vanguard. A full-flow oil filter is used 
on the Sportsman engine but the by-pass type is used on 
the TR3. 


rtsman saloon, is 
ame bore and stroke 
and 92 mm respec- 
cm*, In other 
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Installation of the Ford Zodiac 

engine. This vehicle is offered 

with overdrive, automatic trans- 
mission as an optional extra 


A modified version of the Triumph 
TR3 engine is used in the new 
Standard Vanguard Sportsman 


Ford 

Introduced earlier this year, the engines of the new Ford 
Consul, Zephyr and Zodiac cars are similar in general design 
to those of the earlier models. As before, the four-cylinder 
Consul engine has the same bore and stroke as the six-cylinder 
Zephyr and Zodiac, but the dimensions have been increased 
from 79-4 by 76:2 mm to 82:55 by 79:5 mm. The cylinders 
thus remain slightly over-square, but the capacity of the 
four-cylinder engine is increased from 1,508 cm* to 1,703 cm* 
and that of the six-cylinder from 2,262 cm* to 2,553 cm’, 

Consul and Zephyr engines formerly had a compression 
ratio of 6°8 : 1, whilst the Zodiac was 7°5:1. Now all three 
engines have a standard compression ratio of 7:8: 1 but an 
optional value of 69:1 is available for certain markets. 
The maximum rating of the Consul engine is increased from 
47 to 61 b.h.p. at 4,400 r.p.m. while the rating of the six- 
cylinder unit is now 90 b.h.p. at 4,400 r.p.m. The former 
Zephyr and Zodiac engines were rated at 68 and 71 b.h.p. 
at 4,200 r.p.m. 

A wedge-shaped combustion chamber is used, in which a 
considerable degree of turbulence is promoted by squish 
action between the flat piston crown and the cylinder head. 
As on the old engines, the push-rod operated, in-line, over- 
head valves are inclined at an angle of 14 deg to the vertical. 
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Valve guides are now dispensed with, and the exhaust valve 
operating temperature should therefore be considerably 
Jower. Cost is also reduced and, should excessive wear 
between the valve stem and cylinder head make recondi- 
tioning necessary, valves of larger stem diameter will be 
available as replacements. Fully floating gudgeon pins, 
retained by circlips, are used instead of the clamped pin 
previously employed. The cast crankshaft has been re- 
designed for low weight and increased strength, a combina- 
tion more readily achieved with a casting than a forging. 


Rootes Group 

Basically the same engines are used for the Sunbeam 
Rapier and the new .Hillman Minx, the chief difference 
being between the induction systems. The capacity of these 
two four-cylinder overhead valve engines is 1,390 cm® and 
the bore and stroke are each 76-2 mm. The two engines 
now have the same compression ratio, the Minx having been 
increased from 7:1 to 8: 1 since last year. Both have full- 
flow oil filters but white metal linings are still used for the 
main bearings and big ends. The Rapier engine now has 
twin carburettors and a single unit is fitted on the Minx. 
Maximum power of the Minx engine has increased from 
47 b.h.p. at 4,400 r.p.m. to 51 b.h.p. at 4,600 r.p.m. (gross 
values). On the Rapier engine, the maximum rating is now 
67 b.h.p. gross at 5,400 r.p.m. compared with the former 
rating of 62 b.h.p. at 5,000 r.p.m. 

The engine of the new Singer Gazelle is a slightly modified 
version of that formerly used in the Hunter saloon and the 
SM1500 Roadster. This 1} litre, four-cylinder overhead 
camshaft design has a bore of 73 mm and a stroke of 89-4 mm. 
Compression ratio has been increased from 7:2: 1 to 7-5: 1, 
and maximum power rating has correspondingly increased 
from 50 b.h.p. at 4,200 r.p.m. to 52°5 b.h.p. at 4,500 r.p.m. 
This rating seems quite moderate for an engine of this design 
and cylinder capacity and could probably be considerably 
increased with further development. A by-pass oil filter 
and an oil bath air cleaner and silencer, with a forward-facing 
air intake, are used. The valve cover is now built with a 
double skin to ensure quieter running. 


This sectioned engine is the Rootes Group unit employed in the Sunbeam 
Rapier. Its bore and stroke are each 3in and it develops 67 b.h.p. 
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Berkeley 


The new Berkeley, light-weight two-seater uses a modified 
British Anzani air-cooled engine with front-wheel drive 
The engine has a bore and stroke of 60 mm and 57 mm 
respectively and a capacity of 322 cm’. It operates on the 
two-strc ke cycle and has a rating of 15 b.h.p. at 5,000 r.p.m. 
The piston-operated valve ports are supplemented by a 
crankshaft-operated rotary air-inlet valve. An Amal car- 
burettor with a horizontal choke is fitted, the petrol tank 
being mounted under the bonnet and supplying the car 
burettor by a gravity feed pipe. 

Although no fan is used, measurements with thermo- 
couples show that the engine can idle indefinitely without 
overheating. Twin forward-facing ducts direct air between 
the cooling fins of the cylinder block and head, assisted by 
a sheet aluminium cowling. The warm air is then directed 
upwards through an opening in the bonnet lid. In this way 
a chimney effect is achieved, which ensures satisfactory 
cooling even when the vehicle is stationary. ‘The engine is 
mounted transversely ahead of the front wheel centres on 
three Silentbloc mountings. 


The engine of the Berkeley two-seater vehicle, with the cooling air duct 
removed to show details of the installation 


Clutch and gearbox are mounted behind the cylinders in 
a combined housing of aluminium alloy. Drive from the 
crankshaft to the clutch is through an enclosed roller chain 
on the left-hand side of the unit. The gearbox has three 
forward gears and reverse; drive to the differential is taken 
by an exposed roller chain which engages with a Tufnol 
sprocket on the differential unit. Starter and dynamo are 
combined in a single Siba dyna-starter, and light-weight 
construction of the whole car has resulted in a lively per 
formance from an engine of only 322 cm’. It is hoped to 
obtain further improvements later on by installing higher 
powered engines up to 650 cm’. 


Rolls-Royce 

There are no significant engine changes to report from 
Rolls-Royce, but it is interesting to note than an engine- 
operated refrigerator unit of the type already used in 
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America can now be supplied on 


refrigerator unit has three major comp: 


a condenser and an evaporator I} 
dard two-cylinder 


top right-hand side of the engin 
belts from the water pump pulley and 
operated clutch, which is engaged w! 


The condenser con 
mounted in 


into operation 


of three passes, front 
evaporator unit is situated in the bor 
I'wo electrically-driven centrifuga! | 
air through the evaporator to the | 
pressor unit is 
regulates the amount of refrigerant 


constant 


a pressure-controll 


the evaporator at a 
moving at more than 20 m.p.h. T1 
a single knob, which engages th: 
varies the speed of the blowers in t! 
Phe the Bentley 
number of modification: I 


temy 


engine of 
minor 
been redesigned to 
29:1 to 8:] Larger diameter 
introduced and the cooling of the 
improved, The throat diameter of 
tors is increased from |fin to 2in. R 
do not publish details of engine perf 
that the horsepower of the modifi 


increase th« 


greater than before 


Twin S.U. carburettors are employed on the 
Rover 
drawn through a common filter 


105 engine and their air supply 


The Frazer-Nash Continental chassis 
powered by the B.M.W. V-eight engine 
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alves has been 
S.U 
ce and Bentley 
but it is stated 
is 13 per cent 


carburet- 


Coventry Climax Formula Il engine, with twin overhead camshaft 
This unit develops more than 140 b.h.p 


Rover, Vauxhall and Frazer-Nash 

Two new Rover saloon cars, the 105R and 105S, are 
powered by a Rover 2:6 litre engine. The 105R model has 
a new Rover-designed automatic transmission whilst the 
105S has a standard gearbox with automatic overdrive. The 
engine used is very similar to that in the Rover 90, but the 
power has been increased from 93 b.h.p. at 4,500 r.p.m. to 
108 b.h.p. at 4,250 r.p.m. Part of this increase is obtained 
by raising the compression ratio from 75:1 to 85:1 
while further increase is attributable to induction modifica- 
tions, including the use of twin horizontal carburettors. The 
usual Rover combustion chamber is used, with side exhaust 
valves operated directly by the camshaft and overhead inlet 
valves operated through push rods. 

A few minor changes have been made to the four-cylinder 
Wyvern and the six-cylinder Velox and Cresta engines 
These formerly had a compression ratio of 6°5 : 1 for use with 
standard petrol or 7:3:1 for use with premium petrol 
[hese values are now increased to 68: 1 
Cylinder heads are stamped either H or L on the off-side to 
indicate the compression ratio supplied. A new design of 
Zenith carburettor is now fitted which is stated to give better 


and 7:7 l 
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Starting with a hot engine, due to reduced percolation, and 
better starting on a gradient because of an increased spill 
angle. 

The engine for the new 2} litre Frazer-Nash Continental 
has been derived from the B.M.W. 2:6 litre V8. Capacity 
has been reduced from 2,580 cm* to 2,430 cm* by using 
sleeves of 72 mm bore instead of 74 mm. Wet sleeves are 
used in an aluminium alloy block. Two, twin-choke down- 
draught carburettors are fitted, as on the 3-2 litre engine 
The B.M.W. designs retain the distinction of being the only 
European V8 engines at the Show. 


Coventry Climax 

The Coventry Climax, four-cylinder FPF engine is 
intended for Formula II racing cars and is used in the new 
Lotus car. Like the Coventry Climax 2} litre V8 engine, 
this new 1} litre unit has twin overhead camshafts, whereas 
existing Coventry Climax four-cylinder engines have a single 
overhead camshaft. The FPF develops a maximum power 
of 141 b.h.p. at 7,000 r.p.m. Maximum speed is at present 
limited to 7,500 r.p.m. A compression ratio of 10:1 and 
100 octane fuel enable a maximum b.m.e.p. of 181°5 Ib/in® 


In this view of the Studebaker Golden 

Hawk engine installation, the belt-driven 

supercharger and large cowling over the 
fan can be seen clearly 


The cylinders are rather 


at 6,500 r.p.m. to be achieved. 
over-square, having a bore of 81:2 mm and a stroke of 


71/1 mm, with a cylinder capacity of 1,475 cm’. Every 
effort is made to achieve light weight, the cylinder head 
being of light alloy, with inlet and exhaust valves inclined 
at an included angle of 66 deg. The block itself is also cast 
in light alloy and is fitted with wet liners. The top of each 
liner is sealed by a metallic cylinder head gasket and the 
bottom seal is a circular section rubber ring. Wherever 
possible, magnesium alloy is used for further weight saving. 
This applies to non-stressed parts, such as the tappet and 
timing drive covers and the sump. The weight of the bare 
engine is 255 lb, or 280 lb with starter and dynamo. 

Al! five main bearings and the big end bearings are fitted 
with indium-plated, lead-bronze lined steel shells, The fully 
balanced crankshaft has 24in diameter main journals, while 
the crank pins are 24in diameter. Dry sump lubrication is 
employed, with a scavenge pump situated at both ends of the 
sump. The pressure pump is located between them ; the 
three pumps, mounted below the main bearing caps, are 
driven from the camshaft gear train at the front of the engine. 
Case-hardened and ground spur gears are used, one driving 
the water pump, which is situated in the timing drive cover. 
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American engines 


Despite the high power 
American engines, development continues to be aimed at 
producing still greater power. In general, the approach 
taken has been to improve engine breathing capacity and to 
raise compression ratios still further. Ratios up to 10; | are 
offered, and it may well be that with further improvements in 
combustion design even higher values will be employed 
Some manufacturers continue to offer their engines with a 
comparatively low alternative compression ratio of 7: 1 or 
so for use with the lower grades of petrol The V-cight 
engine continues to dominate the American market, but a 
few six-cylinder in-line engines of established design are 
still employed. The reasons for the dominance of the 
V-eight engine were discussed in an article in the May 1956 
issue Of Automobile Engineer 

One manufacturer has sought additional power by resort 
to a supercharger. The Studebaker Golden Hawk has a 
belt-driven, centrifugal supercharger mounted on top of its 
V-eight engine, with the blower shaft parallel to the crank 
shaft. The supercharger pulley is of variable-speed design 
Pressurized air is fed to a totally-enclosed Stromberg 


already delivered by many 


carburettor located behind the blower. Performance figures 
are not yet available, but the design suggests that the amount 
of boost is fairly low. 

The arrival of high octane fuel in the petrol pumps of 
America and other countries calls for a reassessment of the 
relative advantages of supercharging and raising the com 
pression ratio, By raising the compression ratio of an engin« 
to the limit set by detonation, the specific fuel consumption 
is reduced and power output is increased. When an engin 
is Operating near the limit set by detonation, supercharging 
is likely to result in excessive engine wear and overheating 
without any gain in performance. If, however, the com- 
pression ratio is kept to a fairly low value and the engine run 
on high octane fuel, it can be supercharged to a considerable 
boost pressure without danger of detonation. In this way 
the power output is increased to a much greater extent than 
by raising the compression ratio to the extreme limit. On 
the other hand, the lower compression ratio results in a 
higher specific fuel consumption. 

It seems that the American market 
greater engine power, and it is possible that certain customer: 
would be prepared to sacrifice fuel economy for really 
significant power increases. In fact, there may well be a 


is calling for ever 





engine will be 
ring a very high 
fuel con- 
pared with that of 
engine 


market in which the supercharged 
competing with the gas turbine by 


power : weight ratio combined with a specific 
sumption, which is rather high when 
a normally-aspirated, high compressir 


Continental engines 


The Renault Dauphine saloon intr 
has an 845 cm*® engine developed from th 
Renault 750 unit. In appearance engine is 
practically identical to its predecessor and most of the 
component parts are interchangeabl th engines have 
a stroke of 80 mm and a compression : of 7:25: 1, but 
the bore of the Dauphine engine is 58 mm compared with 
545 mm for the 750 unit. The sam linder casting is 
used for the two engines but the Dauphine engine is bored 
out to take a larger liner. Wet used, and the 
locating bore on the 750 engine has nx 
that the large and small liners ar: 
the capacity of a 750 engine of recent n 
increased by fitting the larger liners and 
carburettor, cylinder head and valve siz 
it might, therefore, have been expected 
the Dauphine engine would be somew! 
the 750 unit. 

It is therefore somewhat surprising to note that the power 
of the Dauphine engine is quoted as 30 b.h.p. at 4,250 r.p.m 
compared with 21 b.h.p. at 4,200 r.p.m. for the 750; that is, 
a power increase of 43 per cent for an rease in cylinder 
capacity of 13 per cent, The new eng uses the same 
thermostatically-controlled hot spot and automatic choke as 
is fitted to the 750 unit. The engine mounted with the 
flywheel and drive nearest the front of vehicle and the 
whole mounting is extremely flexibl: 4 pair of steel stays 
is bolted to the sides of the rear of the engine, and the outer 
ends of the stays are carried on rubber intings acting in 
shear. The radiator is mounted betw the engine and 
the rear seats; it is pressurized and arranged for horizontal 
flow of the coolant. A radiator blind is provided, enabling 
the driver to regulate engine temperature by 
the thermometer on the dash. 

The Goggomobil T.300 baby saloon 
time in this country, is manufactured by Han 
It has a twin-cylinder, air-cooled, two-stroh 
transversely at the rear of the vehicle two cylinders have 
cooling fins of generous dimensions, which are integral with 
the barrel, Each cylinder is a separate iron casting secured 
to the crankcase by four long bolts Tr} same four bolts 


1 earlier this year 
well known 
new 


liners ar¢ 
been increased so 
Thus, 
wnufacture can be 
pistons. The 
unchanged and 
t the b.m.e.p. of 
ower than that of 


interchangeable. 


reference to 


hown for the first 
Glas G.m.b.H. 
engine mounted 


hold down the cylinder heads, which are detachable light 
alloy castings. The crankcase is also made in light alloy 
and is split horizontally. The gearbox is integral with the 
crankcase and located at one end of the crankshaft, from 
which the drive is taken by helical gearing. Four forward 
speeds and reverse gear are obtainable. The differential 
housing is incorporated in the crankcase castings. Drive 
from the gearbox to the differential is also taken by helical 
gearing and the whole unit is extremely compact. 

A Bing horizontal carburettor draws air from an oil bath 
filter and silencer unit bolted to the floor of the engine 
compartment. The flywheel is situated at the opposite end 
of the crankshaft to the driving end and incorporates a 
radial-entry centrifugal cooling fan. The flywheel and fan 
housing is a separate light alloy casting, which contains a 
diffusing delivery branch. Air enters the engine compart- 
ment through two sets of five slits cut in the rear wings. 
Sheet metal ducting leads the cooling air from the fan and 
directs it over the block and head, after which the air is 
discharged through the floor of the engine compartment. 
The crankshaft runs in three roller bearings. A bore of 
58 mm and a stroke of 56 mm give a capacity of 293 cm’, 
and the rated power output is 17 b.h.p. at 6,000 r.p.m. 

The new Lancia Flaminia has a V-six engine similar to 
that used in the Aurelia model. The bore has been in- 
creased from 78 to 80 mm, whilst the stroke has been reduced 
from 85°5 to 81-5 mm, giving the Flaminia a swept volume 
of 2,458 cm* compared with 2,451 cm* for the Aurelia. 
Compression ratio is 8:1 and the gross maximum power 
rating is 98 b.h.p. at 4,800 r.p.m. A Solex twin-choke 
carburettor is used, with a water-heated induction manifold 
as on the Aurelia engine, but the heat transfer area has been 
considerably increased. As before, a single, chain-driven 
camshaft is located between the two banks of cylinders, 
which form a 60 deg V. 

Modifications to the Appia four-cylinder engine include 
the fitting of a larger carburettor, which incorporates an 
acceleration pump. A further modification which goes 
against the general trend at this year’s show is a reduction 


Compactness is a noteworthy feature of the 
engine and transmission unit employed in 
the Goggomobi!, of Bavarian manufacture 


Accessibility to the engine is a good 

feature of the Renault Dauphine installation, 

which does not differ greatly from that 
of the Renault 750 
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A single casting forms the inlet 
and exhaust manifold unit on the 
Volvo Amazon engine 


in compression ratio from 7-4:"1 to 7:21. The hem- 
spherical combustion chamber has been modified and the 
net effect of these changes is an appreciable increase in both 
maximum power and maximum torque. 

The new Volvo Amazon saloon has a four-cylinder 1A 
litre engine of conventional design, with water-cooling and 
push rod operated valves. A single casting incorporates 
the induction and exhaust manifolds, so that the inlet air is 
considerably pre-heated. As on the 1-4 litre Volvo engine, 
a stroke of 80 mm is used, but the bore is increased from 75 
to 794 mm. The compression ratio is 7-5: 1 compared 
with 7:8: 1 on the earlier engine, and a single Zenith car- 
burettor is used in place of the twin S.U. units. The engine 
is rated at 60 b.h.p. at 4,500 r.p.m., while the maximum 
torque is 82°7 lb-ft at 2,500 r.p.m. Chromium plated com- 
pression rings are fitted in order to reduce wear and an AC 
full-flow oil filter is used. This is bolted directly to a 
machined face on the right-hand side of the crankcase. A 
helical gear drive is used for the camshaft, the camshaft 
gear being made of plastics for greater silence. Tappets 
rotate under the action of the camshaft, ensuring more 
uniform wear of the working faces. All the engine acces- 
sories have been located in easily accessible positions. A 
six-volt electrical system is used with the starter and dynamo 
mounted on the right-hand side. The distributor and AC 
fuel pump are mounted on the opposite side of the engine. 


Gas turbines 

A further stage in the evolution of a gas turbine suitable 
for motor cars is marked by the development of the new Rover 
T.3 engine. 
sporting appearance, which has been specially designed to 
suit the new gas turbine unit. The engine is mounted at 
the rear, and four-wheel drive is employed in order to take 
full advantage of the high starting torque available. 

The T.3 is the third gas turbine prototype to be developed 
by Rover. The first, designed for a maximum power of 
200 b.h.p., was successfully demonstrated in 1950 in the 
world’s first turbine car. Later the same engine was installed 
in a motor launch. The need for a heat exchanger has 
always been fully appreciated by Rover, and the design was 
such as to permit the fitting of one at a later stage of develop- 
ment, although it does not appear that this was, in fact, 
carried out. The second Rover gas turbine was designed 
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This is used to power an attractive saloon of 


for 120 b.h.p. maximum and was rear-mounted in 
a normal Rover saloon car 
not equipped with a heat exchanger 

The T.3 is a development of the Rover 18/60 industrial 
gas turbine which was exhibited at the British Industries 
rair in Birmingham in 1954 rhe 18/60 is a simple design 
without a heat exchanger and is suitable for those applications 
where low weight is more important than low fuel consump 
tion. A single-stage, centrifugal compressor drives a single 
stage axial turbine at a maximum speed of 46,000 r.p.m 
The continuous rating at this speed is 60 b.h.p. and the 
corresponding fuel consumption is 1:4 lb/b.h.p.-hour, The 
engine is able to run on a variety of liquid and gaseous fuels 
including petrol, diesel oil and kerosene. With a bare 
engine weight of only 116 Ib, the 18/60 is extremely portable, 
and one of its first applications was a portable fire pump 
unit that could easily be carried by two men 

Before the 18/60 could be applied to a car, several modifica 
tions were necessary, In order to avoid the need for a gear 
box or torque converter, a free had to be 
provided. This takes the form of a single-stage, axial turbine 
located immediately downstream of the compressor turbine 
with an intermediate set of nozzle blades, The 
modification was an increase in engine rating, 
secure higher power output and lower specific fuel consump 
tion. At 46,000 r.p.m, maximum speed, the 18/60 had a 
compressor pressure ratio of 29:1, a inlet 
perature of 790 deg C and an air flow of 1:35 Ib/se« 
‘I he 


power 
Like the first, this engine was 


power turbine 


second 


in order to 


tem 
The 


maximum com 


turbine 


power, as stated earlier, was 60 b.h.p 


pressor speed of the T.3 has been increased to 52,000 r.p.m 


at which speed the pressure ratio is 3-85: 1. Corresponding 


air flow is 2 Ib/sec turbine inlet 
830 deg C. This increase in compressor 
to 13 per cent, results in a 
increase of 83 per cent 

These figures are striking evidence of the rapid variation 


and the temperature is 
speed, amounting 
110 b.h.p., an 


maximum of 


of gas turbine performance with rotor speed and are in 
contrast to the behaviour of a piston engine. The higher 
pressure ratio and temperature can also be assumed to have 
resulted in an improvement in specifi 
This behaviour is also in contrast to that of the piston engine, 
the compression ratio of which is not affected by 
speed and whose specific fuel consumption is not therefor 


fuel consumption 
engine 


80 closely linked to engine speed 





The air supply for the Rover 7.3 gas turbine 
aperture in each rear wing. Below the 
exchanger can be seen the combust 


The third modification to the 15/6 
of a heat exchanger. A heat exchang 
fuel consumption of a small gas turbin 
a value comparable with that of a | 
methods of reducing fuel consumption 
pressure ratio and improving the con 
efficiencies, are helpful, but cannot 
The rate of improvem 
efficiencies inevitably diminishes a 
approach the maximum possibl 
ratio obtainable in a single-stage 
the increased stress that accompanies a: 
and the limiting strength 
benefit that can be obtained from an eff 
is very much greater than could be 
way, and a heat exchanger has therefor 
spite of the complication it brings t 
and compact engine 

The T.3 heat exchanger is of the plat 
surfaces, Exhaust gases and compre 
parallel plates in approximately count 
dary surfaces serve to increase the heat 
gases and the plates, according to th 
used on conventional motor car radiat 
heat exchanger have not been 
assumed that the plates have been mad: 
in order to achieve low weight I} 


themselves 


of availat 
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From its small size, it see ns unlib 
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65 per cent is assumed, an estimat« 
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addition of a heat exchanger The 
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pressure ratio of 385: 1, Temperatus 
sor 
compressor and may be estimated at 
temperature drop in the power turbin 
power output and the air flow must be 

As turbine inlet temperature is sta 
the temperature of the exhaust gas 
exchanger should be about 830 160 
The maximum temperature differen 
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Temperature rise of the air in the heat 
395 0-65, or 
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combustion chamber is therefore 640 — 257, or 383 deg C. 
Therefore, as a rough estimate, the fuel consumption of the 


7 
T.3 would be about 67 per cent greater (that is, a 100) 
without a heat exchanger. 

This estimate is based on a heat exchanger efficiency of 
65 per cent. Corresponding estimate of the specific fuel 
consumption, based on a value of 1:4 lb/b.h.p.-hour for the 
18/60, is ‘85 lb/b.h.p.-hour. No allowance has been made 
for the loss of power due to pressure losses on the compressed 
air and exhaust gas sides of the heat exchanger. On the 
other hand, the improvement in specific fuel consumption 
due to the higher operating speed of the T.3 has also been 
ignored and this effect should more than offset the effect of 
pressure losses on the specific fuel consumption. This 
rough calculation serves to show the great reduction in fuel 
consumption when a heat exchanger is fitted. Nevertheless, 
it is clear that still further development is required before 
the gas turbine can compete with the petrol engine in fuel 
economy 

Apart from improving fuel consumption, the heat ex- 
changer serves a useful purpose in reducing the temperature 
of the exhaust gases, Without a heat exchanger, the gases 
would be discharged to the atmosphere at 585 deg C, with 
the engine operating at full power. Although the gases are 
directed upwards at the rear, a large flow of air at this high 
temperature could prove a nuisance. The heat exchanger re- 
duces it to approximately 350 deg C, a less objectionable value. 
Furthermore, the density of the exhaust gases is reduced, 
so that a smaller exhaust duct suffices. When the engine is 


idling, the temperature and rate of flow of the exhaust gases 


is, of course, very much reduced Finally, the heat 
exchanger serves another useful purpose by reducing the 
level of exhaust noise from the engine. 

Air enters the engine through a pair of ducts drawing air 
from two openings on top of the rear wings. Exhaust gases 
escape directly from the heat exchanger through a square 
opening in the boot lid. The engine is mounted with the 
rotor axis running fore and aft and the compressor facing 
the rear of the car. As stated earlier, the basic engine 
design is similar to that of the 18/60, and a few further 
features of the latter engine are therefore worth recapitula- 
ting. The compressor impeller is machined from an alumi- 
nium alloy forging and is of single-sided design with 17 
Rotating guide vanes of steel guide the air into the 
eye of the impeller. On leaving the impeller, the air enters 
a diffuser, which has nine vanes. A centriflow combustion 
chamber of Lucas design is used on the 18/60 engine but 
a new straight-through combustion chamber has been 
employed on the T.3. The turbine is machined from a 
Nimonic 90 forging and has 31 integral turbine blades of 
free vortex design. There are 21 turbine nozzle blades 
Since the T.3 has a separate power turbine, the turbine on 
the compressor shaft is only required to drive the com- 
pressor and auxiliaries, and some redesign has probably 
been necessary in order to reduce its output. 

Two bearings carry the compressor shaft of case-hardened 
steel: one is a ball bearing on the air inlet side of the impeller, 
and the other is a roller bearing on the compressor side of 
the turbine rotor. The inner race of the roller bearing is 
machined in the main shaft. This shaft extends beyond 
the compressor bearing and carries a helical gear, which 
drives the gear train for the auxiliaries and the main drive. 

In the case of the T.3, of course, the main drive is from 
the free power turbine through a 7:45: 1 reduction gear 
This gear incorporates a reverse gear, which is selected by 
a control lever. The generator is driven by the power shaft. 
A 12-volt starter motor is used, which drives the compressor 
through a 10: | step-up ratio and is automatically cut out at 
the self-sustaining speed of the compressor shaft by a Servo 


vanes 
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switch operated by the compressor delivery pressure. The 
idling speed of the compressor shaft is 15,000 r.p.m 
Should the combustion chamber fail to light up on starting, 
the surplus fuel is drained from the combustion chamber 
and engine casing by means of an automatic air-operated 
valve in the bottom of the engine casing. In this way the 
danger of excessive temperature being produced in the 
turbine, when the combustion chamber eventually lights up, 
is avoided. 

The Rover Company are to be congratulated on having 
produced what appears to be a practical gas turbine engine 
for a motor car. The company themselves emphasise that 
there is no question of production at the moment, presumably 
because the project is not yet regarded as economic. How- 
ever, it is clear that great progress has been made in the past 
few years and, if this rate of progress is maintained, a gas 
turbine car may well be finding a limited market for itself in 
a few years time. 

The Renault experimental racing car, |’Etoile Filante, is 
powered by a Turbomeca gas turbine. The Turbomeca 
company produce a variety of gas turbine engines, all of 
which are developed from a single basic design. Each 
engine has a centrifugal compressor with a 16-vane impeller 
of aluminium alloy. The rotating guide vanes at the eye of 
the impeller have a particularly wide chord. After leaving 
the compressor diffuser, the air turns through a right-angle 
and enters a second diffuser, in which the flow is axial. This 
diffuser discharges into an annular combustion chamber 
surrounding the main shaft. Fuel is supplied through the 
shaft and is centrifuged into the combustion chamber 
through a number of radial holes. A two-stage, axial-flow 
turbine is mounted on the compressor shaft downstream of 
the combustion chamber, and, as on the Rover engine, the 
turbine blades are integral with the turbine disc. 

The engine used in the Renault car is a Turmo I which is 
fitted with a free power turbine in order to give the required 
torque : speed characteristic. Maximum power delivered 
is 270 b.h.p. at a power turbine speed of 28,000 r.p.m. and 
a compressor speed of 35,000 r.p.m. Corresponding air 
flow is 4°75 lb/sec at a pressure ratio of 38:1. The specific 
fuel consumption at maximum power output is 1:0 lb/b.h.p 
hour. This value cannot be considered particularly high 
for an engine of such simplicity of construction, Without 
the reduction gear, the weight of the engine is only 300 Ib 
One of the outstanding features of the Turbomeca engine is 
the compactness of its combustion chamber, which is neatly 


Carburation and 


New Short Carburettors 


A NOTEWORTHY feature in carburation systems of 
the exhibits this year was the introduction, by British car- 
burettor manufacturers, of very short downdraught types 
This trend, which for several years has been evident in 
American design, is a result of the continual lowering of the 
bonnet line, which leaves much less room for the carburettor 
and air silencer. It might be thought simpler to return to 
the horizontal, or sidedraught, type of carburettor, but here 
much the same difficulties are encountered. The under- 
bonnet space is being encroached upon more and more for 
the accommodation of heaters, screen washers and the like 
To find space for a sidedraught carburettor with its attendant 
air silencer is not as easy as might at first appear 

In America, the almost universal adoption of the V-cight 
engine renders the use of a downdraught type of carburettor 
inevitable. In the compact V-cight engine designs, to which 
nearly all American manufacturers are committed, the middle 
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housed between the compressor and turbine without any 
external ducting. Although this combustion 
chamber contributes to the success of the engines as portable 


design of 


power units and air compressors, it becomes a handicap when 
the engine is regarded as a prototype for road vehicles rhe 
compactness of the combustion chamber and the complete 
absence of ducting appear to make it practically impossible 
to fit a heat exchanger to the Turmo | For 
reason it seems unlikely that this engine can be applied to 
road vehicles in any commercially significant numbers 


engine this 


Bearing materials 

As compression ratios have risen in recent years so bearing 
pressures on engine big end and main bearings have in 
creased. Bearing designers regard the maximum average 
loading suitable for white metal bearings as about 2,500 Ib/in 
The big end bearings of many engines have now reached this 
limit and, if compression ratios are still further increased, 
the rate of wear of white metal bearings is likely to become 
excessive. Consequently, in order to take advantage of the 
higher compression ratios made by high 
petrol, it hecomes desirable to fit bearings capable of with 
standing higher loads, A steel shell lined with 
30; 70 copper-lead, will take loads up to 4,500 Ib/in® with 
a satisfactory rate of wear, but the frictional loss is higher 
than that for white metal. By applying a thin layer of special 
material to the surface of the bearing, it 
can be improved without seriously reducing its load-carrying 
capacity. Two Phe 
advantage they offer seem to more than offset the increased 
cost, and these bearings are therefore likely to be increasingly 
employed for engine big ends 

The Glacier Metal Company supply 
lead bearings in which a lead-tin overlay form 
tin is 9O 


octane 


pos § ible 


bearing, 


frictional properties 


such types of bearing are in use 


teel-backed copper 

the running 
surface. The proportion of lead to 10 and the 
two metals form a eutectic, which is electrolytically deposited 
on the copper-lead. The thickness of the 
vary from 0:00025-0:'002 in. ‘Too 
a chort life for the bearing, due to the 
too rapidly, while too thick a layer 1 

of the surface. Vandervell Product 
of bearing, in which the lead-tin overlay is replaced by lead 
indium. The overlay thickness i the 
the two metals are applied separately, the lead being deposited 
first and the indium being applied afterwards by a diffusion 


lead-tin layer may 


small a layer will mean 
urface wearing through 
liable to lead to « racking 
ype 


produce a similar 


roughly same, but 


process 


Induction 


Svstems 


of the Downdraught Type 


Carburettor and induction system on the Goggomobil 7.300 





the induction 
ition the short 


of the vee is the only possible positior 
system and the curburettor. In sucl 
multiple-barrel downdraught 
solution, at any rate for the present 

There has much talk in r ars of petrol 
injection as a means of solving the pr f reduction of 
bonnet-line height, and this is the fact it is most likely 
to bring petrol injection forward a luction 
Chevrolet has just announced that an ion system pro- 
duced by the Rochester Manufacturing Inc. is to be 
optional on the 1957 range of none of which, 
incidentally, was exhibited at the \ r Show. The 
reported power gains of the petrol inj: tem over the 
carburation arrangement lisappointingly 
small, being of the order of between per cent 

Although petrol injection equipment for an engine of 
285 b.h.p. has been placed in product unlikely that 
rner for engines 
country 


carburettor does provide a 


been 


feature 


mod 


standard 


petrol injection is only just round tl 
of the much 
The smaller the power unit, the grea the 
economy in prime and the n lifficult are the 
technical problems to be surmounted 

As in previous years, all the Amer ind Continental 
carburettors that were exhibited are desis 1 on the open- 

A number of the Brit irs are equipped 
constant-vacuum carbur r, although the 
nodels are fitted 
Great 


smaller capacity produced in this 
stress on 


cost, 


choke principle 
with the S.U 
majority of the large-quantity product 
with carburettors of the open-chol pe In 
Britain, all carburettors manufactured nith and Solex 
are open-choke instruments, Very few | h cars exhjbited 
are fitted with chokes the other hand, 
every American car is 80 equipped. ! ral Continental 
cars also have automatic starting systen 

The Rootes concern, who pioneered 
in this country some twenty years ago, n« 
stranglers on all the models they pre 
Armstrong Siddeley, who have em 
choke on several models previously « 


automatic 


utomatic choke 
fit hand-controlled 
] So, also, do 


1 the automatic 


' 
pl 
ffered. Doubtless the 
reason for this change is that while in America petrol con 


sumption is of minor country it 18 
regarded as more important than aut ticity of control 
t the possibility 
n Great Britain, 


consequence 


Such considerations do not, however, ru! 
of the automatic choke being re-introdu 
if it is demanded on the export mark 
In general, starting systems on British 
carburettors are cither the valve, with 
linked fast idle arrangements, or th« starter-car 
Solex instruments. On 


open-choke 
off-set strangler 
parate 
burettor device as used on most 
the S.U. constant-vacuum method of 
withdrawing the jet sleeve from the n lle is unaltered, 
and a linkage for opening the thrott! with the 
choke instruments, is retained. A few car manufacturers 


carburettor, the 


open 


470 


On the Berkeley, an Amal carburettor is bolted to the 
single inlet port of the Anzani engine 


A single Zenith downdraught carburettor of new design 
is now employed instead of the twin-barrel carburettor 
previously used on the Dyna Panhard de luxe model 


exhibited models equipped with the S.U. version of the 
automatic choke. This takes the form of a small auxiliary 
carburettor feeding rich mixture into the induction tract, 
and is operated by a thermostatically controlled electric 
switch. Nearly all open-choke carburettors are fitted with 
automatic devices for metering lean mixtures during part- 
throttle operation, and for enriching the mixture to give 
maximum These devices are operated either 
mechanically or by induction depression. Accelerating 
pumps are also commonly incorporated. 


power 


Continental carburettor designs show a distinct trend 
towards the compound carburation system, in which two 
or more throttle barrels are employed. In most schemes, 
the primary throttle barrel performs in the usual manner, 
but the secondary one is brought into action either mechani- 
cally or as a function of manifold depression. This follows 
the development in the United States of the four-barrel 
instrument on a number of V-cight engines, with two 
throttle barrels in action all the time, the other two barrels 
coming into operation when high power output is required. 
It would appear that this scheme is a natural development 
of the open-choke type, and there seems a likelihood that 
its adoption will become more widespread. 

The wide variety of induction manifold designs exhibited 
by the Car manufacturers continues to arouse interest 
No unamimity is shown either as to cross-section or layout 
of the induction tract. Some tracts are square or rectangular 
in cross section, others are round or a combination of both 


forms. In anumber of systems, the gallery tract is turned 
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sharply through 90 deg to the cylinder head ports; in others 
it turns in a gentle sweep. Some designers employ coolant 
heat to warm the mixture, others employ exhaust heat, with or 
without a thermostatically controlled flap valve to direct 
the gases round the hot spot when the engine is cool. 

A popular arrangement for the conventional four-cylinder 
engine is a two port-branch induction manifold with the 
inlet ports siamesed in the cylinder head, although a few 
manufacturers prefer to use the four port-branch induction 
tract with separate inlet valve ports in the head. 

On six-cylinder engines, there are three conventional 
induction arrangements, and examples of each were to be 
found among the exhibits. These are: first the use of a 
three port-branch induction system, with the inlet ports 
of cylinders siamesed in pairs; second, a four port-branch 
induction layout with the outer inlet ports separate and the 
two inner pairs siamesed; and a six port-branch induction 
manifold with six separate inlet valve ports in the head. 
In a few instances, a combination of the last two layouts 
has been adopted. 

The V-eight engines—mostly American—all have the 
now familiar central casting almost filling the angle between 
the cylinders. This casting incorporates cross-over induction 
tracts, together with exhaust hot spot channels and, in some, 
the water outlet to the radiator. The fuel is metered by 
a twin-barrel or four-barrel carburettor, each barrel or pair 
of barrels supplying a tract leading to two inlet valve ports 
in each cylinder head. The tracts cross at different levels, so 
the casting is most complex. In many installations exhaust 
gases are passed from the exhaust manifold of one bank 
through channels in the casting, around the hot spot of the riser 
T-junctions, and across into the exhaust manifold of the 
opposite bank. A thermostatically controlled heat valve 
is generally arranged on one exhaust manifold. It deflects 
the maximum quantity of exhaust gases round the hot spot 
when the engine is cold, and reduces this flow when the 
engine is hot. Thermostatically controlled, exhaust-heated 
hot spots are used almost universally on American exhibits, 
but few British and Continental cars are so equipped. Some 
examples of British models incorporating this feature are 
the new Hillman Minx, Vauxhall, and Ford Anglia and 
Prefect. 

On European engines, silencers and filters of the oil-bath 
air cleaner pattern are gaining in popularity, and here again 
the lowering of the bonnet line sometimes introduces 
difficulties. On some American V-cight engines the dry 
paper and element type of filter is becoming popular with 
designers; it is usually of annular form and practically 
envelops the carburettor, thus saving space above. 

A newcomer to the Earls Court Motor Show, the Bavarian 
Goggomobil, is an example of the trend towards the intro- 
duction of very small cars. Its engine, which is at the rear, 
is a parallel twin-cylinder, two-stroke unit manufactured 
by Hans Glas G.m.b.H. The whole installation is of 
remarkably neat and compact design. This engine is of 
293 cm} capacity, and is air-cooled by a centrifugal fan 
ducted to the engine cylinders. A Bing horizontal car- 
burettor supplies the mixture through a small two port- 
branch induction manifold, the outlet ports of which are 
bolted directly to the engine cylinders. 

Also exhibited for the first time was the British Berkeley, 
another miniature car. In this vehicle the engine, which 
is in front, is an air-cooled, twin-cylinder, two-stroke Anzani 
unit of 322 cm’ capacity, producing 15 b.h.p. at 5,000 r.p.m. 
Carburation is effected by a motor-cycle type horizontal 
carburettor, of Amal design, which is attached 
to a port in the cylinder block. The mixture passes to a 
rotary valve in the engine crankcase. A small, disc-type 
air silencer is fitted to the carburettor. 

The Panhard Dyna De Luxe, although equipped with an 
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The new Sunbeam Rapier has twin, Zenith downdraught carburettors 
A noteworthy feature of these units is their low height 


entirely different 
mentioned 


air-cooled twin-cylinder engine, is in an 
category from the two examples 
Its power unit is of 850 cm‘ capacity and is of the four 
cylinder 


previously 


stroke cycle, horizontally opposed, twin layout, 
installed under the bonnet in the 
The induction system is of the design commonly employed 
on engines of this type 
the two inlet valve ports 
mounted above the 
versions, a  twin-barrel 
fitted, but currently a Zenith single downdraught carburettor 
feeds a cast iron riser T-picce. Bolted to the two horizontal 
outlets of this T-piece are the two steel tubes that form the 
induction galleries flanged at 
each end, lead down to the inlet valve port of each cylinder 
The riser T-piece is jacketed for the hot spot, and exhaust 
gas is fed into the jacket by means of two large diameter 
steel tubes, attached at one end to flanges on the hot spot 
casting and at the other to an exhaust pipe from 
cylinder, underneath the engine 

The carburettor, a Zenith 36-WI, is an example of the 
new, very short, downdraught carburettors, which will be 
described in greater detail in a subsequent section of this 
report. An accelerating pump is incorporated, without an 
economiser system, induction 
cannot take advantage of such a devic« Starting is 


conventional manner 
A long induction gallery connects 


with the carburettor, which is 
engine. In 


carburettor 


centre of the previous 


downdraught was 


These tubes, which are 


Car h 


characteristics 
effe cle d 


because the 


Solex downdraught carburettor and the manifold arrangement of the 
Rootes engine in the Singer Gazelle 





f 


the Borgward 


A long air silencer tube is fitted to the 
teworthy for the 


engine; the whole induction system arranger 
neatness of its design 


by an offset-mounted strangler va! interconnected 
linkage to the throttle for fast idl ilar air filter is 
fitted to the intake mouth of the carbu: r, the air intake 
orifice of the filter having a rectangu section, and 
the whole is so arranged that the fil in be 
take cool air from the front in summer 
rear in winter The mechanical fuel | 
of the engine crankcase, immediat 
burettor, petrol pipe, a f iny 
models, is of plastics material 

The new Renault Dauphine pr nples 
In the main, the engi lows the 
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rm air from the 

located on top 
front of the car 
and the Continental 
of several 
design 
has a 


novel features 


of its predecessor, the model 750 


tion and exhaust 
hicle, the induc 
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capacity of 845 cm’ As before, 
manifolds are on the left-hand side of 
tion manifold being a separate alumi 
port branch design, it feeds siam« 
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the cylinder rts 


isting 
valve 


secnion, 


cross 


the cylinder head 


inwards to with 


and curves casy 
bends 
Heat tor 
controlled valve in 
directs hot gases up and around the ind riser ‘] 
when the engine is cold. The axi pindle of the 
offset heat valve lies in a vertical | that 
containing the axis of the engine crank ind the coiled 
bi-metal thermostat spring is placed protruding end 
the rear. Unlik t other 


device, the 


hermostatically 
l This valve 
junciion 


the mixture is supplied 
the exhaust 


parallel to 


of the spindle at every 


version of this 
to a protruding end of the spindl 


usual balar veight, attached 


pposite side, is 
omitted 
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fitted with an automatic choke or start 
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distinct from the f 
associated with ai 


mall a vehicle 
A thermo- 
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valve or choke 
t choke devices, 


carburettor, as 
which is usually 
particularly on American cars, Th 

American type of hot air control for 
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valve 


ncorporates the 
nperature factor, 
by means of a 
tube 
casting 


bore 
manifeld 


small copper 


exhaust ontrol 


close t 


This ensures that clean air only is being taken into the engine. 
From the stove, another small bore copper tube takes the 
now heated air up into a small circular thermostat box on the 
outside of the carburettor, and thence by another channel 
into the carburettor air passage. 

In the American type of automatic choke the thermostat 
spring operates an offset strangler valve, but in this instance 
the spring controls the position of a piston valve which, 
in turn, governs the quantity of mixture admitted to the 
engine for cold starting. The carburettor, which is equipped 
with a mechanically operated accelerating pump, has the 
unusual feature of a nylon bush at one end of the throttle 
spindle 

Now a product of the Rootes Group, the new Singer 
Gazelle made its first appearance just before the Motor Show. 
The 1,497 cm’ power unit differs little from the previous 
Singer Hunter model, having a single overhead camshaft 
and a modified pent-roof combustion space. The camshaft 
operates the inclined valves through rockers at each side, 
and an unusual feature of such an arrangement is that both the 
inlet and exhaust manifolds are on the same side of the engine. 
The induction tract is cored within the cylinder head on the 
left-hand side, and ports lead down to the inlet valves 
located on the same side. From the exhaust valves, on the 
opposite side, the gases pass across the head through long 
ports to the other side, where the exhaust manifold is attached. 

Cast integral with and on top of the exhaust manifold is 
the induction riser. This tract turns downward and inward 
to feed the main induction gallery inside the cylinder head. 
There is thus an ample hot spot for heating the mixture, 
but in really hot weather there might, conceivably, be a 
surplus of heat. A recess in the bottom of the tract under 
the riser provides a well, from which a manifold drain pipe 
is taken 

A Solex downdraught carburettor supplies the mixture, 
and a large metal shield is mounted in front of the carburettor, 
presumably to divert from it the cool fan-draught. An 
AC oil bath air cleaner is located above the rocker cover, 
the extension of the cleaner fitting over the carburettor 
intake, A single air silencing tube projects from the front 
of the air cleaner body 

Introduced earlier in the year and exhibited at the Motor 
Show for the first time, the new Ford Consul and Zephyr 


The air cleaner, downdraught carburettor and the induction and exhaust 
manifold fayout of the Skoda engine 
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models are each equipped with versions of one of the two 
new types of Zenith carburettors. Designated as the 
34-WIA and the 36-WIA, the numerals refer to the sizes 
of throttle employed .on the Consul and Zephyr respec- 
tively. These double-venturi instruments are interesting 
examples of the current trend towards very short down- 
draught carburettors, and although only 44in high, embody 
all the refinements associated with modern carburettor 
design. 

These include an anti-percolating emulsion system similar 
to that employed on American Stromberg carberuttors, 
suction-controlled elements to give economical cruising on 
lean mixtures, together with maximum power mixture for 
high power, and a mechanically controlled accelerating 
pump. Cold starting is effected by the conventional form 
of offset-mounted strangler valve with interconnected fast 
idle linkage. 

Other features are the separate, very short throttle body 
to prevent icing in winter, and the thick, heat-insulating 
gasket between the throttle body and the main body. This 
gasket serves to prevent excess heat from reaching the main 
body and metering elements. 

The economy system consists of a power jet by-pass, 
similar to that of the Zenith-Stromberg instrument, in which 


On the Mercedes-Benz 1|90SL, 
the two twin-barrel Solex car- 
burettors have compound throttles 
governed by large  suction- 
diaphragms 


the economical cruising mixture is metered by the main jet; 
the richer mixture necessary for high power is supplied by 
the by-pass jet. Here, the by-pass jet is controlled by a 
suction-operated diaphragm, held in the downward position 
by a spring. At part-throttle cruising, when the induction 
depression is high, the diaphragm is held away from the 
by-pass jet valve so that all metering is then effected by the 
main jet. When the throttle is opened wide for high power 
the induction depression falls, and the spring forces the 
diaphragm down to open the by-pass jet valve, so allowing 
the extra fuel to pass into the emulsion system 

The accelerating pump is mechanically operated by 
linkage from the throttle spindle, and the pump jet is 
relieved of engine depression by an air bleed device connected 
to the main float chamber vent. Provision is made for 
varying the amount of fuel discharged by the accelerating 
pump. The pump link can be placed in one of the three 
holes in the pump drop arm, and by changing the position 
of the link, the pump stroke can be either long, medium or 
short. 

Ford have retained the simple cast aluminium induction 
manifold and the steel tube exhaust manifold which have 
been used on the Consul and Zephyr models for several 
years. On the Consul, now a larger engine of 1,703 cm! 
the induction tract is of the two port-branch pattern, feeding 
siamesed inlet valve ports in the cylinder head. The cross 
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section of the main gallery is D-shaped, with the flat of the 
D forming the base of the passage, and the galleries on either 
side of the riser bend sharply inwards to the cylinder head 
ports. Following earlier Ford practic mani 
fold has four ports, and is composed of a length of steel tube, 
blanked at one end, and having four rectangular 
which correspond to the exhaust ports in the cylinder head 
A semi-circular groove is machined in the head along the 
line of the exhaust ports, and in this groove lies the exhaust 
tube, secured by a number of pressed steel clamps 

The hot spot does not look very effective but doubtless 


the exhaust 


orifices 


serves the purpose. The induction tract is placed above 
that of the 
carries a downward extension, hollowed to fit the 
manifol’ tube, his is the 
only heat path from the exhaust manifold to the induction 
tract. The short length of the riser to the induction mani 
fold is dictated, no doubt, by the under-bonnet 
There is, however, a T-type AC air 
of which fits directly over the air intake 
As in the Zephyr, the fuel pump is a mechanical one, operated 
by the camshaft on the left-hand side 
Exhibited for the first time last year 
was then equipped with a single-carburettor system, em 


exhaust, and the induction manifold casting 
exhaust 


over which it is clampred 


space 


silencer, the outlet 


of the carbutertor 


the Sunbeam Rapiet 


instru 


ploying a downdraught Zenith-Stromberg DIF-36 


ment. On the new R-67 model, the carburation system has 
been entirely re-designed to incorporate twin downdraught 
Zenith carburettors of the new short 36-WIP pattern 
Previously the cylinder head had four separate inlet valve 
ports, fed by a twin gallery induction 
fitted to the Sunbeam 90 model 
same form of separate inlet valve porting, but in this instance 
the ports of cylinder pairs 1 and 2, and 3 and 4, are fed by 
two separate induction castings. Each takes the form of a 
siamesed tract, which separates before the riser and 
downwards from the carburettor and inwards to the cylinder 
head inlet ports, the bifurcation taking place about the middle 
of the 90 deg change of direction The castings are of 
aluminium. 

A contact hot 
arranged by mounting the induction tracts 
manifold 


tem similar to that 


Currently it has the 


weep 


spot with the exhaust manifold below | 


upon two plat 
casting Phe 


with the exhaust 


small 


forms integral 


contact area 1s very and the arrangement bears every 
design and development 
hort legs, two of which « 


contac 


indication of careful 
induction casting has thre 
contact with the hot spot platform below, the 
of each leg being little more than half 


order to prevent excess heat from reaching th 


juare ine h 


under 


of the induction tracts, the hot spot platforms ar: 


sheet of { 


with a heat-insulating moulded asbesto 





A three-port induction manifold is employed 

in conjunction with the latest Zenith 

burettor, on the Ford Zephyr. The air cleaner 
is mounted separately on the vehicle 


usual with twin carburettor installati f this character, 
a balance pipe is provided, in the form of | tubes joining 
the two induction castings at a point below the car- 
burettor flange joints and above the point of bifurcation 
The tubes are connected by a short le: of rubber hose 
and secured with Jubilee type clip 
The chief difference between the 4 
the 36-WIA model previously descri! 
of the economiser system, the metering : 
engine being such that no benefit 
these elements. The accelerating pump 
The throttles are controlled by a layshaft : 
attached to the two induction manifold 
are operated by a cable coupled to 
linked strangler levers An oil-bath cleaner of the 
AC FP type is mounted above the rocker ver. Its outlet 
fits over an opening in the connecting | joining the two 
carburettor air intakes, This connecting piece is fabricated 
in sheet metal, forming a box section llow rectangular 
This design, doubtless is emy 1 to reduce the 
rder to provide 


WIP carburettor and 
i in the absence 
lirements of the 
obtained from 
tained however 
nted on brackets 
ind the stranglers 
foremost of the 


shape. 
overall height of the carburation syste: 
clearance under the bonnet; the arrangement is neat and 
effective. As in the previous Rapier lel, the fuel is 
supplied by an AC mechanical fuel | located on the 
left-hand side of the engine crankcas¢ 

Volvo exhibited two models, one of the 1,600 cm? 
Amazon, is equipped with another pe of Zenith 
carburettor. Known as the 34-VN a very short 
downdraught instrument with a sing nturi system, 
similar to that of the existing Zenith models In 
this instance, the emulsion block, in 
outside of the float chamber, is inside 1 is attached by 
screws to the inner vertical wall near venturi. Both 
main and compensator jets are now bottom of the 
emulsion block, the object being to 
system cool 

The economiser system is of the air | 
to most V models with suction-operat 


f being on the 


t and emulsion 


ittern common 
phragm, and the 
1 to prolong the 
usual form of 


accelerator pump now has a follow-uy 
discharge. Cold starting is assisted 
off-set mounted strangler valve and li 1 fast 
Located on the right-hand side of the the induction 
and exhaust manifolds are of iron, and ast integrally 
The induction portion is of two port-brar lesign, feeding 
siamesed inlet valve ports in the cyl head. It 
circular cross section and is located a the exhaust, the 
tract being formed in one smooth cur nection with the 
four port-branch exhaust manifold be made by two 
thick webs, and there should be am; to warm the 
It is evider the system has 
ndinions 

ncer is a long 


idle device 


has a 


mixture in cold weather 
been designed to cater for Swedish w 
Developed by the Volvo concern 
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cylinder having an elliptical cross section, the outlet of which 
fits over the carburettor in the middle, after the fashion of 
the AC T type silencer. It would appear that there has 
been experience of fuel running down the suction advance 
tube from the carburettor into the section advance diaphragm 
chamber, for the tube is looped upwards for some 3in on 
leaving the carburettor. A similar, but more claborate, fuel 
trap is fitted to some Austin models, in the form of a small 
cylindrical chamber mounted vertically. 

Also exhibited was the Volvo Sport, equipped with a 
smaller engine of 1,420 cm® and fitted with twin S.U. semi- 
downdraught carburettors. These are mounted in the now 
conventional manner, each carburettor feeding its individual 
inlet valve port by way of a short riser casting. ‘These two 
castings are in communication through a large-bore balance 
tube. Fitted to the air intake of each carburettor is a disc 
type air filter. 

Both the Vauxhall models exhibited—the Wyvern and the 


Velox—were equipped with the new Zenith downdraught 
34-VN carburettor, already mentioned in connection with 


the Volvo Amazon. On the Wyvern the two-port induction 
manifold with siamesed inlet ports is retained, together with 
the thermostatically controlled heat valve for the hot spot. 
The three port-branch induction tract has long been a 
feature of the Velox power unit, and this has not been altered. 
On both models, the cross section of the tract is D-shaped; 
continuing long-established Vauxhall practice. 
Conventional lines are followed in the design of the four- 
cylinder Skoda 440 carburation system. Arranged on the 
right-hand side of the engine, the two port- branch induction 
is of aluminium and is located above the exhaust. A contact 
hot spot between bosses on both castings providing the 
necessary heating of the mixture. The induction tracts from 
the carburettor riser junction curve inwards to the cylinder 
head ports, which in turn lead into the siamesed ducts 
connecting with the inlet valves. A manifold drain tube is 
taken from a point in the floor of the induction tract below 
the carburettor riser. The downdraught type carburettor 
is surmounted by a long cylindrical air silencer. Fuel supply 
is by a mechanical fuel pump arranged on the left-hand side 
of the engine crankcase. Similar in appearance to some 
Solex models, the carburettor is produced by Pal—the section 
of the Skoda organization which manufactures components. 
On the new Standard Vanguard Sportsinan a twin car- 
burettor installation is employed. The power unit is 
similar to that used in previous Standard Vanguard models, 
having a swept volume of 2,088 cm*. On the Standard III 
model a single Solex downdraught carburettor with a four 
port-branch induction manifold is fitted, but twin diaphragm 
type S.U. instruments are installed in the Sportsman. The 
arrangement closely follows the lines of the Triumph TR3, 
the twin S.U. horizontal carburettors being inclined at an 
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angle of some 30 deg from the horizontal, so that they become, 
in effect, of semi-downdraught type. A four port-branch 
induction manifold of aluminium distributes the mixture, 
the carburettors being located between the port branches of 
cylinders numbers | and 2, and 3 and 4. The portion of 
the tract between the two pairs of branches forms the 
balance channel. 

Both float chambers are inboard, so that the chamber of 
the front carburettor is to the rear, while that of the rear 
carburettor is to the front. The air intake is formed by an 
aluminium casting shaped like an inverted T, the two arms 
of the T being attached to the air intakes of the carburettors. 
An AC oil bath air cleaner of the FP pattern is arranged 
above the rocker cover, the extension of the cleaner being 
connected to the air intake casting by a short length of 


Two $.U. horizontal carburettors are used on the Austin-Healey Six 


rubber hose. Two external silencer tubes, located some 
90 deg apart and both pointing towards the front of the 
engine, conduct air to the cleaner. 

Fitted with two 40 mm twin-barrel Weber horizontal 
carburettors is the 1,293 cm* Alfa Romeo Giulietta Sprint 
Veloce, and each throttle barrel supplies its separate inlet 
valve port. For such small engines as these, separate 40 mm 
throttle barrels provide exceptional breathing capacity 
A Y-piece casting joins the intake mouths of all four barrels, 
the air intake being connected to the air silencer by means of 
a length of rubber hose 

Yet another four-cylinder engine to be equipped with 
two large twin-barrel carburettors is the Mercedes-Benz 
190SL. In this instance the carburettors are twin-barrel 
horizontal Solex PPH instruments, with compound throttles 
operated by large suction diaphragm systems. A departure 
from usual Solex practice, these carburettors are fitted with 
strangler valves and linked fast idle mechanism, as opposed 
to the well-known Solex auxiliary starting system. Covering 
the intakes of the four barrels is a aluminium channel 
casting connecting them with the air silencer on the right- 
hand side of the engine. 

Like the Ford Consul four-cylinder 
earlier, the Zephyr six-cylinder engine is also equipped with 
the new Zenith WIA carburettor, put in this instance it has 
a 36 mm throttle body bore, and is designated the 36-WIA 
The induction tract is similar to that of the model exhibited 
last year, being of the three port-branch arrangement, and 
in aluminium. Located on the left-hand side of the 


engine described 


cast 
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engine, the layout is on what is known as straight-rake lines, 
The gallery is a straight tract turning sharply inwards at the 
ends to meet the siamesed inlet valve ports in the cylinder 
head, feeding cylinder numbers | and 2, and 5 and 6, 

A development of the Austin A90 Westminster, the A105 
is powered by a similar engine, but with twin carburettors 
and a higher compression ratio. It will be recalled that on 
the A90 Westminster a single downdraught Zenith carbu- 
rettor feeds a two port-branch induction manifold, which in 
turn supplies mixture to a six-port gallery running the length 
of the cylinder head. On the A105 the external two port- 
branch manifold is replaced by two horizontal $.U. carbu 
rettors bolted directly to the flanges on the cylinder head to 
which the external manifold attached. The internal 
induction gallery tract is located high on the left-hand side 
of the cylinder head, and the six inlet ports lead down from 
the gallery to the valves at a steep angle. A somewhat 
surprising feature of the system is the fact that some of the 
cylinder head holding-down studs pass right through the 
tract. Contrary to the arrangement of twin S.U. carburettors 
in many installations, the twin S.U. H4 instruments are not 
inclined to the semi-downdraught position but are arranged 
horizontally. Both float chambers are placed to the front of 
the engine, with the throttle lever controls at the rear. A 
cast aluminium air intake piece connects the mouth of the 
carburettors and is fed with a large cylindrical 
AC air cleaner of the oil-bath type, mounted vertically, 

Also exhibited was the A95, an improved model of the 
previous A90. Here the single downdraught Zenith 42-VIS 
carburettor is retained, and two port-branch 
induction manifold. The carburettor and riser 
low down to provide bonnet clearance 
induction manifold rises steeply on either side of the riser to 
meet the two ports in the cylinder head, which in turn feed 
the long induction gallery running the length of the cylinder 
head. 

Another application of this 2:6 litre, six-« ylinderJ engine 


was 


air through 


supplies a 
are placed 
rhe circular-section 


two Zenith twin-barrel 
ratly housed between 


On the much-admired B.M.W. V-eight engine 
carburettors serve the induction system, which is n 
the two banks of cylinders 


was shown in the Austin-Healey 100 rhis installation is 
similar to that of the Austin’ A105 described above, the 
carburettors being twin §.U. horizontal instruments, fitted 
directly to the two manifold ports in the cylinder head. A 
flat, disc-type air silencer is fitted to each carburettor 
While the Jaguar Mk. VIII engine is basically the same as 
that of the Mk. VII, modifications have been made to the 
induction and valve systems to improve breathing 
performance, Certain features of the C-type cylinder head 
have been adopted for the Mk. VIII. Broadly it can be said 
that the original inlet valve porting of the Mk, VII is retained 
m the C-type Thus, the 
liameter, and the 
In addition, th 
to 45 deg 


and 


but with the valves used engine 
inlet valve is increased from Ijin to lin 
exhaust valve from I}in to ljin diameter 


inlet valve seating has been altered from 30 deg 
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and the valve head face has also been 
to concave form. 

The induction manifold has been m« 
the Mk. VII the six port-branch indu 
aluminium casting, having jackets for 
which are fed with coolant by mat 
manifold casting and the cylinder head 
the jackets in the manifold castings ar 
are now fed with coolant by a separate a 
which is bolted to the induction manif 
Mixture is supplied by twin S.1 
carburettors. There is a separate ex! 
front and rear sets of three cylinder 
exhaust manifold, exhaust pipe and 

Radical alteration to the entir 
been made in the Austin Princes 
Austin Princess Mark IV, this super 
version,- designated Al35. On the Al 
valve cylinder head porting arrangement 
inlet and exhaust ports were located on 
the engine, the inlet valve ports being siam 
model a redesigned cylinder head has the 
on the left-hand side of the head and th« 
the right. The inlet ports are 
cylinder. A long induction manifold f 
valve ports, the gallery tract being partit 
to form two separate galleries, one { 
cylinders and the other for the rear thr 
rectangular in cross-section. There i 
the partition—a common practice wit 

Twin S.U. carburettors, inclined to uJ 
position, feed the front and rear galles 
been taken to correct the slope of the 
transmission angle of the engine, so tha 
tract is parallel with the ground. Eacl 
a drain pipe j 


now 


Coolant heat is provid 
being jacketed along the inner and bott 
is fed into the jackets directly through | 


head, the feed back being by means of an 


Y-piece duct of aluminium connects th 
two carburettors to a long cylindrical 
mounted longitudinally above the rock 
air intake openings at the front. 
Arranged on the right-hand side, th 
system is formed of a single casting 
divided into two, for the front and rea: 
From each of the two exhaust tracts a d 
to the two individual exhaust 
system has its own tail pipe. 


silence 


ration 


1 from convex 


1 slightly. On 
manifold is an 
iting the mixture 
ng ports in the 
On the Mk. VIII 
tained, but these 
inium manifold, 
th flanged joints 
HD4 horizontal 
ystem for the 

h with its own 
system has 
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the previous 
the overhead- 


vas such that both 


left-hand side of 
ed. On the new 
xhaust valve ports 


niet valve ports on 


parate for each 
is the six inlet 
d in the middle 
front three 
The tracts are 
balance orifice in 
is arrangement. 
mi downdraught 
tracts. Care has 
galleries for the 
floor of each 
act is fitted with 
the gallery tracts 
walls. Coolant 
rts in the cylinder 
xternal pipe. A 
air intakes of the 
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cover with the 


the 


the 


exhaust manifold 


hough the tract is 
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from which each 


Twin downdraught compound carburettors are a feature 
of the Mercedes-Benz 2208S. This 2-2 litre six-cylinder 
engine has a six inlet port cylinder head, and both inlet and 
exhaust valves are on the right-hand side. There are two 


separate induction manifolds, each with its own carburettor, 
one feeding the front three cylinders and the other the rear 


This air cleaner on 
the Nash Ambasa- 
dor completely 
encloses the car- 
burettor and is a 
good example of the 
all-enveloping type 
that is common on 
American  V-eight 
power units 


three. The hot-spot arrangement on the 220S warrants 
examination, in view of the tendency to consider it beneficial 
to run induction manifolds cooler than hitherto. Like the 
induction, the exhaust manifold system is composed of two 
separate castings, one each for the three front and three rear 
cylinders. What is interestung is the fact that, in a high- 
performance engine, thermostatically controlled heat valve 
hot spots are employed on each of the two manifold systems. 
The heat valves follow the usual pattern, with an offset- 
mounted valve plate in the exhaust passage to direct the hot 
exhaust gases around the riser junction when the engine is 
cold. Each valve is controlled by a bi-metal thermostat 
spring fitted to one end of the valve spindle, with the usual 
counterweight at the other end. 

Owing to the delay in announcing 1957 models, there was 
little of outstanding interest in the American models ex- 
hibited. Noteworthy, however, was the Studebaker Golden 
Hawk, for which high performance claims were made. It 
has a V-eight engine of 4736 cm* with a variable-speed, 
McCulloch supercharger. The four-barrel downdraught 
Stromberg carburettor is enclosed completely by a casing 
which seats on a large rectangular flange cast integral with 
the induction manifold, and the supercharger delivers air 
into this casing. The supercharger itself is mounted over 
the front of the engine and is driven by a belt. The speed 
of the supercharger is controlled automatically by a variable- 
diameter belt pulley. 


On the Studebaker Golden Hawk, the 

McCulloch centrifugal “supercharger 

delivers the air through the car- 

burettor, which is completely en- 
closed and sealed 
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TRANSMISSION 


Increasing Popularity of Overdrive, Semi-automatic, and Fully 


r 

Dm most important trend among British models at this 
year’s Earls Court Show has been the further introduction 
of automatic and semi-automatic transmissions, in response 
to the demand for greater ease in driving. Models equipped 
with such devices number little short of twenty, and their 
adoption is of great importance to meet competition in 
overseas markets, especially in Western Europe. In 
America the fully automatic transmission is already well 
established, and therefore the appearance of similar equip- 
ment in a growing number of large and medium size British 
models is likely to have a profound effect on sales in dollar 
markets. 

It is evident that the trends suggested in these columns 
last year have been amply sustained. In addition to the 
increasingly wide adoption of Borg-Warner and Laycock de 
Normanville overdrives, the Borg-Warner and Hydramatic 
automatic transmission systems, and the Automotive 
Products Manumatic semi-automatic transmission system as 
optional extras, there are two new British automatic and a 
new British semi-automatic transmission. Of the former, 
one is designed by the Rover Co, Ltd., and the other by S 
Smith and Sons (England) Ltd. The new semi-automatic 
system is the Newton and Bennett design which, as reported 
in the November 1956 issue of Automobile Engineer, made its 
debut as the Standrive on the Standard 6 cwt van at this 
year’s Commercial Motor Show. 


Clutches 

For most cars the conventional friction clutch, such as 
the Borg and Beck, is still employed. It is usually of the 
single dry plate type, exceptions being miniature cars having 
motor cycle type engines and transmissions, such as the 
Berkeley, which has a wet three-plate unit, and a wet two- 
plate unit on the German Goggomobil T.300. The 
Berkeley, designed by L. Bond, who originated the Bond 
Minicar, is manufactured by Berkeley Coachwork Ltd., of 
Biggleswade, Bedfordshire; the Goggomobil is made by 
Hans Glas G.m.b.H., of Isaria-Maschinenfabrik, Dingolfing, 
Western Germany. 

Hydraulic actuation of the conventional clutch is becoming 
increasingly popular for the reason that it is simpler and more 
effective than the complicated linkages required to isolate 


qt 
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futomuiic Systems 


the pedal from the movements of a flexibly mounted engine 
and transmission 

Two current centrifugal clutches are the Manumatik 
the Newton units. The former is offered as an operational 
extra on the Armstrong Siddeley 236, Austin A50O, Morris 
Oxford Series II], M.G. Magnett Wolseley Fifteen 
Fifty 

At present the Newton two-pedal Standrive 
equipment on the latest Standard Companion estate car and 
Super Ten saloon. It is also available on the Family Eight 
model, which is the cheapest British car with two-pedal 
control, Referring to the illustration showing the action of 
the clutch, it will be seen that the use of only one set of 


and 


and 


is opuonal 


springs is made possible by the unique design of the bob 
weight levers, providing the lever with two fulcrum points, 
D and H. The weight A, lever C, is 
carried on a fixed pivot D, secured in the clutch casing, 
From the pivot D 


integral with the 
which rotates as one with the flywheel 
the lever C extends radially inwards to terminate in a formed 
shape, J, for permanent engagement with the spring cap 
Actually, there are two formed shap« lever being 
mated to two springs of the set of six 
way between the pivot D and the spring-cap engagers J, and 
cam formation H which 


Cat h 


Approximately mid 


arranged on the rear of the lever, is a 
when the clutch is disengaged, bear 
supported by anut F. This nut is on 
turn, is carried by the pressure plate, the 
a clearance hole in the lever. It follows 

under disengaging conditions, the spring urge 
plate and lever end J apart, and the lever, working on the 
fixed LD), which 
driven plat Limi 


against a thrust washer 
a stud M which, in 
tud passing through 
therefore, that 
s the pressure 
fulcrum H, causes a reaction at thé pivot 
withdraws the pressure plate from th 
tation of withdrawal is effected by th 
rest on the inner face, L, of it 

During engagement, the clutch operat: 
stages, first taking-up the disengaged clearance 
driven plate and pressure plat 
contact with fulcrum point H; in the 


weight A coming to 
in the flywheel 
sin two continuous 


housing hol 


between 
and then lever C remains in 
econd, it moves away 
towards the pressure plate 

Starting from rest, centrifugal for 
speed causes the weight A to fly outward 


its fixed D and 


irising from increasing 
turning the lever 
plat 


C about pivot urging the pressure 


/ g. C Weigh 
& Driving spring 

G Withdrawal lever 
rofiled lever ends, & Outer 


top, M4 Reaction stud 


t 


Newton centrifugal clutch employed 





in the Standrive two pedal contro 


The diagram on the right shows 
how engagement and 
effected by one set of 


springs 


$ 
disengage 


ment 








The new David Brown G.C.537 combined g« 
shown on the left completely 


through the medium of the spring, | 
The spring and the pressure plat 
move as one during the taking-uy 


the pressure plate touches the dri 


travel of weight A towards the outer 
hole compresses the spring, relieving 
applies thrust through the spring to t! 

The clutch is withdrawn at speed | 
the diagram, in the usual manne 
drawn back against the springs, lea 
“out’’ position 

Other than cars equipped with 
for automatic transmission, the only br 
a fluid flywheel coupling was the |! 
4% litre DK400 limousine. Its 5 
Wilson preselector, providing rati 
1:1 and reverse 555: 1 < 


moving in a quadrant on the steering 
ing Daimler models, the six-cylind 
and 2 $litre Conquest, are offered 
automatic transmission or the Wilson 

A notable foreign exhibit emp! 
single dry plate clutch with damper 
box with steering column control wa 
The synchromesh gear box for t) 
on fourth 

A new British clutch is the elect: 
developed by S. Smith and Sons (FE: 
part of the semi-automatic or full 
systems briefly described elsewher 


Gearboxes 

The three-speed gear box is still fi 
Among these, neglecting automat: 
are the new Berkeley, all standard | 
Metropolitan with a four-cylinde: 
Series I] with Ford Engine and 
and Dauphine, the Volvo, Stand 
Vauxhalls. With the exception of 
such as those on the Fiat 1900B, | 
David Brown G.C.537 and $532 | 
have four speeds 

The David Brown G.C,537 and 
successfully employed in, respe 
DBRI1 competition car which mad 
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ind final drive unit is designed for the Aston Martin DBRI, 24 litre competition car. It is 
mbled and on the right with the top cover and final drive assembly removed 
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Le Mans 


Above: The Austin Princess, with a body by Vanden Plas (England) 
1923 Ltd. This is a typical example of a control layout for a vehicle 
equipped with the Hydramatic type automatic gearbox 


Below: The Chevrolet Corvette is an example of the driving control 
arrangement employed in conjunction with the Powerglide transmission, 
which has a three-element torque converter 
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this year, and the streamlined, supercharged Austin-Healey 
Hundred Six which recently achieved 203-06 m.p.h. at 
Utah, U.S.A. To obtain a more favourable front : rear 
weight distribution for the Aston Martin, the G.C.537 type 
has been combined with the final drive, the whole assembly 
being mounted on the chassis. The drive to each rear wheel 
is transmitted by a shaft having two universal joints. Input 
to the gear box is through a pair of single-helical gears, and 
thence to the layshaft, arranged at right angles to the chassis, 
by means of straight-tooth bevels. The helix angle of the 
input gears is arranged so that the thrust balances that from 
the bevel pinion. 

Spur gears take the drive to the mainshaft. First 
second speeds are positioned to the right of the bevel wheel, 
and third, fourth and fifth, as well as reverse gears to the 
left. The final drive pinion is mounted centrally on the 
mainshaft, to mesh with the final drive wheel, arranged 
directly over the gear box, and the differential is incorporated 
inside the bevel drive. All gears are in constant mesh, and 
the various speeds are engaged by dog clutches except for 
reverse, which has a sliding idler gear. 

Dry sump lubrication is employed, and both pressure and 
scavenger pumps are driven directly from the layshaft. Oil 
is fed through the layshaft to lubricate the bearings of the 
loose running gears, and ports are arranged in the selector 
rods to spray only those gears transmitting power 

Small modifications in overall ratios can quickly be made 
by changing the single-helical input gears. By inserting 
sandwich pieces between the main gear box and differential 
housing, the centre distance of the final drive gears can be 
altered, thereby enabling alternative gear sets to be used and 
the ratio changed. 

The $532 gear box is a five-speed synchromesh unit with 
It is designed to accommodate rear, side or 
Overall ratios are: fifth 0-825: 1, 
1-73: 1; first 2°7: 1; and 


and 


overdrive top. 
steering column control. 
fourth 1 : i; third 1-95: 
reverse 2°31: 1 


1; second 


Overdrives 

The increased popularity of overdrive 
remarkable. They are now standard equipment on a num- 
ber of cars, both British and foreign, and offered as optional 
extras on many. Their application is almost universal, for 
they have been mated to all kinds of gearboxes ranging from 
the sliding gear to the fully automatic units 

Two makes of overdrive are most commonly employed 
Borg-Warner, now manufactured in this 
Laycock de Normanville. Both were 
Two recent introduc- 


units is truly 


They are the 
country, and the 
reviewed in these columns last year. 
tions are the Laycock de Normanville Type D, specially 
developed for cars of less than 1} litre engine capacity, and 
a modified Lucas automatic control system for all types of 
Laycock de Normanville overdrives 

The Type D now brings the advantages of this all-British 
overdrive to the smaller family cars. By efficiently exploiting 
the high-speed characteristic of small engines, it is being 
accepted by manufacturers and motorists in this country as 
Already the Type D has 


rapidly as the larger version. 
demonstrated its dependability in successive arduous com 
petitions on the Sunbeam Rapier, to which it is fitted as 
standard equipment. 


ensures the 
gear 


The Lucas automatic overdrive control 
maximum advantage being taken of the 
Manual control involves extra thinking and work by the 
driver, and its full valu: is probably rarely obtained. With 
automatic control, sensitive to speed and throttle variations, 
the overdrive gear ixay be engaged for as much as 90 per cent 
of a car’s mileage, depending on the transmission require- 
ments. Thus savings in fuel and reduced engine wear are 


effected without conscious effort by the driver 


overdrive 
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transmission, 


Ford Zodiac with the Borg-Warner automatic which is 
offered as an optional extra for this model and the Zephyr 


The Citroen DSI9 is equipped with semi-automatic transmission 


The driving controls of the Mercury Montclair equipped with the 

Merc-O-Matic drive automatic which comprises a torque 

converter with a three-speed epicyclic The push-button 
selector for the transmission is on the left of the facia 


transmission 


gear train 





The Rover 105R equipped with a Roverdrive 
In this system, a torque converter is fitted f 
single diy plate clutch. Behind this assembly 
giving one reverse and two forward speed 

Laycock de 


The kick-down switch for maximur 
overtaking is with the aut 
provides an instantaneous change to 
sion of the accelerator pedal beyond 


retained 


maximum throttle opening. ‘The throt 


ever, been modified. It is now a 1 
linked by a simple lever to the thrott! 
Its manner of operation and a diag! 
automatic control system is given in 
‘Electrical Equipment’, later in this rey 
The Laycock de 
operate on any desired gears in a gear 
capacity, whereas the Borg Warner i 
shaft speed, and has a critical speed a 
engaged, regardless of the gear sel 
speed applications, overdrive second pr 
mediate ratio between normal second 


| 


when used in conjunction with a {i 
gaps between ratios, little is gained | 
in the indirect gears 

Three French makes, Citroen 
Panhard, have four-speed boxe: 
indirect overdrive. This scheme ha 
Renault Fregate range this year, whic! 
four-speed box with direct fourth 


final drive gearing 


Automatic Transmissions 

Apart from the Citroen DS19, with 
and gearbox jointly controlled by 
finger-tip selector lever, new cars emp! 
transmission mostly use the Manun 
units referred to. In the medium | 
most British and all American mak: 
fully automatic transmission or off 
optional extra 

In America automatic transmission i 
In Great Britain the development 
encouraged by the need to meet foreis 
system most employed on British 
design with hydrokinetic coupling an 
However, Austin fit the Hydrama 
Princess IV and Rolls-Royce are n 


480 


Normanville overd 


tir 


Normanville overdr 


nouic transmission 
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hromesh gearbox, 
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unit 
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control, and 
lrive by depres 
ition of normal 
witch has, how 


vay rotary unit, 
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of the complete 


section headed 
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vithin its torque 


lent on propellor 
which it can be 
In most three- 
a useful inter 
normal top, but 
box with lesser 
of overdrive 


geot and Dyna 
h fourth is an 
lropped for the 
ises an ordinary 


ned with higher 


nventional clutch 
julic power and 


r semi-automatic 
r the Standrive 

price brackets 
ither fitted with 


vith such as an 


Imost universal 
grown rapidly, 
mpetition, The 
Rorg-Warner 
clic gear train 
in their new 


turing it under 


licence for their vehicles. Some general information on the 
Borg-Warner system was given in last year’s Show report 
and a detailed description was published in the September 
1956 issue of Automobile Engineer. 

The transmission system on the Rover 105R is called the 
Rover-drive. It comprises four units arranged in succession 


These are: a three-element fluid torque converter; a vacuum- 
operated Borg and Beck dry single-plate clutch of con- 
ventional design; a two-speed and reverse synchromesh 
gearbox; and a fully automatic Laycock de Normanville 


overdrive. Hence, apart from the torque converter, the 
transmission consists of well understood units, quite easily 
serviced by a competent garage mechanic. 

Driving control is by a lever, extending from the facia 
panel. It has only four positions: neutral, drive, low and 
reverse. A small push button in the knob of the lever 
releases the clutch, effecting positive interruption of the 
drive for gear engagement. In this way, converter drag at 


The gear shift lever 
of the Wolseley Six- 
Ninety is now on the 
floor instead of on 
the steering column, 
and a new safety 
steering wheel is em- 
ployed 





A Armoured and braided cable casing, B Flexible stainless steel pull-push ribbon with 
opposed inner boll-tracks, C Flexible stainless steel ribbon bell spacer, O Hardened 
stee! bolls, & Fixed Flexible stainiess stee/ outer bo’! trocks 


Above: Gear selector control cable on the Dyna Panhard de luxe 


Below: The Borg-Warner automatic overdrive unit 
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Latest version of the Laycock de Normanville overdrive, the Type D, 
specially developed for smaller cars; the Type A is still in full-scale 
production for use with engines of 2-34 litre capacity 





TRANSFER 1 GE 


roRove 
CONVERTER 


idling speed is prevented from interfering with gear engage 
ment when the car is at rest, and changes from drive to low, 
or low to drive, are facilitated. In short, the clutch serves 
solely as a drive-interrupting medium, the work of taking-up 
the drive being effected entirely by the converter. Under 
normal conditions, the control lever remains in Drive, and 
the converter and the automatic overdrive attend to the rest 

The Smiths system has completed exhaustive prototype 
tests, both on the bench and on the road, and gives promis« 
of becoming a satisfactory low-priced arrangement without 
such power losses as are associated with other forms of 
automatic transmission 
is the semi-automatic 
matic unit—the Autoselectric 
a somewhat new application of the electromagnetic clutch, 
and can be completed by any form of gearbox In the 
Smiths prototype designs, the gearbox is of the 
mesh layshaft type 

Originally, the principle of the clutch was patented in 
America by Jacob Rabinow 
a magnetic flux through a powder contained in an annular gap 


It is designed in two guises; one 
Selectroshift, the a fully 
Both systems are based upon 


other auto 


constant 


This involves the passing of 


Borg-Warner 
incorporating a 


trans 
three 
gear assembly, 
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drive clutch 
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speed epicyciie 
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Diagrammatic illustration showing the layout 
of the Borg-Warner automatic transmission 
Nominally this system gives one reverse 
and three forward speeds. However, the 
hydraulic torque converter coupling is used 
with the low and intermediate forward gears 
to give a smooth range of torque conversion 
from a rctio of 46 : | to 1435: I. For 
high gear, a single plate clutch couples the 
engine directly to the transmission mainshoft 
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between the driving and driven members of the clutch, 
thereby consolidating the powder in a manner which exerts 
sufficient pressure between the members for the trans- 
mission of torque from one to the of The powder is 
quite dry, 

Pioneering work on this type of clut 
the Eaton Manufacturing Co., of Clevelar 
S. Smith and Sons (England) Ltd., ha 
patent rights for all countries excey 
Following further developments by Smith, the clutch takes 
a very simple form, comprising a two-par yw carbon steel 
driving member, containing an. insulat trical coil, and 
a low carbon steel driven member Ihere are no pole 
formations of any sort, the coil being entirely enclosed and 
arranged to surround the driven mem! Both driving and 
driven surfaces are fully cylindrical rming a complete 
annular gap between them. When t il is energized, a 
radially disposed flux is established acr the gap, and this, 
in passing through the powder, produ driving torque 
between the two members. The va f this 
almost directly proportional to the ex 
coil, 

The driven member is mounted on 
ball bearing housed in the cover 
member. The input shaft of the ort! 
spline engagement with the hub in 
Annular slip-rings on the outer surface of 
the exciting current to the coil, the ring 
brush gear 
flange-mounted to the engine after th 
tional bellhousing and the gearbox i 
At its forward end, the clutch is closé 
much lighter than the standard ver 
starter ring gear in the usual way 

Little difficulty has been experic: i 
powder in the annular gap. While u 
this is achieved satisfactorily by the hig 
acting on the powder. When the clut 
powder that might fall from top to m of the annular 
gap is prevented from reaching the centre, where it 
could either escape or enter the ba iring, by pressed 
steel shrouds or labyrinths. Thess nelined, to catch 
any powder that falls vertically, and to guide it clear of the 


carried out by 
Ohio, from whom 
juired exclusive 
North America. 


torque 15 
nm current in the 


carried on a 
to the driving 
gear box makes 
manner 
the cover convey 
being fed by a 


attac! | 


usual 


secured within the clutch case This case is 

nner of a conven 

1 to its rear end 
the flywheel- 


which carries the 


in keeping the 
lutch is rotating, 
ntrifugal forces 
stationary, the 


Layout of the Smiths Autoselectric transmis the key component of 
which is the electromagnetic clutcl trated above 


clutch centre to the lower region of the space between the 
driving members. 

The intrinsic advantages of this new clutch are, firstly that 
operation is entirely electrical, so that controls are very 
simply grouped and installed; there are no mechanical 
linkages subject to wear or loss of adjustment. Secondly, 
torque is easily controlled, this being governed entirely by 
the value of the exciting current at any given moment. 
Lastly, the dynamic and static coefficients of friction between 
the powder and the driven members are identical, ensuring 
completely smooth judder-free clutch engagement. Further 
notes on the Smiths semi-automatic and fully automatic 
systems, and a diagram of the Selectroshift, appear in the 
section entitled “Electrical Equipment’. 


Controls 


The most popular position for an automatic transmission 
selector lever is on the steering column. Notable exceptions 


Diagrammatic illustration of the magnetic clutch employed in the 
Smiths semi-automatic and fully automatic transmission systems 
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are the Chevrolet Corvette, with small! central lever on the 
floor; the Chrysler Corporation’s products and the Mercury 
‘Montclair, which have push buttons on the facia panel; the 
Packard Patrician, with convenient push-buttons on the 
steering wheel; and the British Rover 105R, with facia- 
mounted lever. On semi-automatic systems, the standard 
gear lever is universally retained, except on the Citroen DS19, 
which has finger-tip control above and behind the steering 
wheel. 

An interesting trend in this country is the reversion to 
floor-mounted gear levers on the Morris Isis I], Wolseley 
Six-Ninety and Fifteen-Fifty. In the Isis and Six-Ninety, 
as on the Riley Pathfinder, the lever is now on the right-hand 
side of the driver’s seat, leaving adequate room for three 
people on the front seat. The Fifteen-Fifty has a central 
change like that on the M.G. Magnette. On the Dyna 
Panhard, the gear lever is linked to the gearbox selector 
mechanism by an ingenious flexible control cable. Named 
the Flexiball it eliminates all backlash associated with 


ordinary mechanical linkages, requires no lubrication and 
greatly reduces production costs. It consists of an outer 
casing, similar to that of a speedometer drive cable, containing 
flexible ball tracks between which the actual control cable 
runs in ball bearings Ihe control cable is a flat steel ribbon, 
with sufficient cross-sectional to allow for inner ball 
tracks of ample size. Two perforated steel ribbons, arranged 
one above and one below ball 
spacers. Movement of the cable is practically frictionless 


areca 


the control cable, serve as 


Propellor shafts and final drives 


All American and most British cars continue to employ 
conventional final drives. An exception is the new Berkeley 
which has a roller chain final drive to the independently 
sprung front-wheel. The Rover T3 gas turbine car—a 
third prototype which is in no way a final design 
rear-mounted engine, and four-wheel-drive. A refinement 
on severel American cars, including Packard, Lincoln, and 
Mercury is the fitting of a power lock differential 


employs a 


Front Suspension and Steering 


Recently Introduced Systems Indicate New Lines of 


— is, aS yet, no indication that the example set by 
Citroen, over a year ago, in the adoption of their hydro- 
pneumatic system on the DS19 model, is being followed by 
other manufacturers. The superiority of this system over 
conventional suspensions in respect of the improved riding 
comfort and wheel adhesion, due to the maintenance of 
constant rate and static height irrespective of the load carried, 
is indisputable. The same suspension system is used for 
the cheaper version—the ID19—although operation of the 
steering, gear change, clutch and brakes from the central 
hydraulic system, has been discontinued. 

The new Rover turbine car shows original thought on 
problems associated with the suspension of driven wheels. 
This four-wheel drive car employs a design covered by 
Patent No. 702454. In the front suspension, the drive 
shafts are universally jointed at both ends, and have no 
splined sliding members. Hence lateral loads are supported 
by the shafts, with the aim of overcoming the drawback of 
the resistance to sliding of a splined coupling when it is 
transmitting torque. The hub is carried in a long, fabricated 
kingpin post, and a single forward facing suspension arm is 
ball-jointed to the underside. 

At the top of the post is a trunnion assembly, containing 
a plain bush to which is attached a triangulated arm. To- 
gether the arms provide longitudinal location and resist the 
They have a large vertical separation to 
The coil spring and telescopic 


canting couple. 
reduce bearing pressures. 
damper are combined as a single unit anchored at the lower 
end to the bottom suspension arm, the top mounting being 
on the scuttle-wing-valance structure. This principle 
permits suspension geometries other than that of the pure 
swing axle to be employed, at the same time discarding the 
splined coupling or pot type universal joint, with the 
attendent frictional interference with suspension movement. 

A version of the Macpherson front suspension arrangement, 
as used by Ford and by Simca on the Vedette, was seen on 
the Allard Palm Beach. It is of particular interest as an 
example of the application of this system to a vehicle with a 
separate chassis frame. A single, wide-base, tubular wish- 
bone, having rubber-bushed bearings at the chassis mount- 
ings, supports the lower end of the long, tubular, kingpin 
post, through the medium of a trunnion with a screw thread 
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{pproach 


Screw adjustment for the laminated torsion bar on the new Allard 


swivel bearing. Towards the upper end, the post enters 
a bronze bushed sleeve, pivoted to a bracket outrigged from 
which accommodates and steering 
Unlike the Ford layout, which has the damper 
telescopic unit is 
upper 
arm of the The 


suitable for production 


the frame, suspension 
movements. 
integral with the king pin post, a 
mounted between the bracket 
trunnion, and the 
Allard arrangement, of course, is mors 
in small quantities 

A laminated torsion 
wide by #in thick, is in board of the frame side member. A 
drop link, ball-jointed to the king pin post, operates a lever 
clamped to the forward end of the torsion bar and supported 
in a rubber bushed bearing on th At the rear end 
clamped and pivoted on the 


separats 
which carries the 


forward wishbone 


bar, consisting of six leaves Ijin 


frarm 


of the torsion bar, the leaves are 


longitudinal axis of the bar. A small pendant lever, integral 


with the clamp, bears against a set % 
of static height 

Vertical suspension loads 
therefore 


rew for the adjustment 
do not have borne by the 


wishbone which, can be of onstruction 


443 





The new front suspension for the A m Beach 


and the steerings swivel bearing ar: larly relieved of 
For low speed manoeu this should make 
nounting of the 
be partly offset 


axial loads 
for lightness in steering, but 
dampers on the wishbone the effect 
during rapid wheel displacements 

Generally, such three-point typ: 
their widely separated, lightly loaded | ts, are 
to the current integral chassis-bod ructure, and 
point the way to a reduction in th imber of 
greasing points which require attention of rubber bushes 
that must eventually be replaced, Pos superior to any 
in this respect is the sliding pillar front pension of early 
origin as used by Lancia on their Aurelia and Appia and by 
Morgan, in which the spring medium ring swivels and, 
in the case of the Lancia, the damping a ll, are contained 
in a single unit rigidly secured to the cha In both makes, 
with the exception of one manual! lubri yn point on each 
side, the front suspension is lubricate th engine oil by 
the depression of a remotely-placed plunger, while steering 
joints are rubber bushed. 

A comprehensive, centralised cha 
was seen on the Frazer-Nash Continental 
design, in which front suspension bearing 
oil through flexible hoses. Rover in U 
continue their admirable stub axle res 
topping up with oil at intervals of 9 
steering ball joints that are grease-pach ind sealed for the 
duration of their useful life 

Often a study of racing car suspen re 
weight reduction. The Formula II | 
In the front suspension of this car 


with 


ispensions, with 
well suited 
also 


chassis 


bricauion system 
his is the Enots 
ire supplied with 
production cars 
r, which requires 
miles only, and 


veals lessons in 
i Case in point 
links with the 


484 


lower screw thread trunnions and upper spherical joints of 
the Standard Eight are employed. The lower wishbones 
are of welded tube construction, and the single upper links, 
also tubular, are braced by the cranked ends of an anti-roll 
bar mounted transversely at the front of the frame. If this 
arrangement is adopted, it is preferable to incorporate it in 
the upper link, because the horizontal loads imposed upon 
it during braking are much lighter than those resisted by the 
lower wishbone. Rubber bushes at the attachment points 
of the bar to the link and at the inner pivot of the link accom- 
modate the conflicting arcs of movement. 

This inner pivot pin is extended forwards to provide a 
mounting for the Girling combined coil spring and telescopic 
damper unit. The lower abutment of the spring of this 
compact unit is integral with the inner sleeve of the damper, 
so that the lower bushed eye can be mounted, as in this 
application, near the apex of the lower wishbone. Hence, 
it is possible to. use a smaller spring having a lighter static 
loading than if the spring were to seat at an intermediate 
position on the wishbone, which, in turn, does not have to 
be proportioned to resist large bending loads. 

A further important contribution to the reduction of 
unsprung weight is the use of dished, cast magnesium alloy 
wheels with radial flutes to increase their rigidity. These 
wheels are secured to the hubs by six studs and nuts. In 
view of the increased life of current racing covers and the 
light weight—5i cwt dry—of the car, centre lock hubs for 
rapid wheel changing are unnecessary 

A new form of steering gear was introduced this year on 
the latest version of the Hillman Minx. It is manufactured 
by Burman. The usual box has been discarded, its function 
being performed by the two main components of the steering 
column, One of these components is an outer tube enclosing 
the second component—a shaft, at the lower end of which a 
worm is cut. The nut is integral with a long sleeve, into 
which the lower end of the shaft projects. A ball joint 
assembly on the end of the sleeve transmits the axial move- 
ments of the nut to a lever mounted on the upper end of 
a pivot pin. The axis of this pin is in a vertical plane and 
is normal to the transverse, inclined plane containing the 
axis of the steering column. 

The whole assembly is carried by a bracket, bolted to the 
chassis-body structure. This bracket is bored to receive 
the lower end of the column outer tube, and is bushed to 
to form the bearing for the pivot pin that carries the lever. 
Mounted on the lower end of this pivot pin is a two-armed 
lever. One arm extends to the rear and is connected to the 
track rod, which is behind the engine, while the other end 
extends forward to receive the end of the steering rod that 
actuates the adjacent road wheel, Similar connections are 


Transverse leaf spring front suspension on the Frazer-Nash Continental 
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On the Lotus Formula Ii racing car, the 
anti-roll bar is an integral part of the 
upper wishbone of the front suspension 


made to an idler lever on the other side of the vehicle. To 
accommodate lateral displacement of the column, due to the 
movement of the steering arm about its pivot, a self-aligning 
bearing is employed to support the upper end of the inner 
component of the column in the outer component. 

Power assistance for steering has gained further adherents 
among manufacturers of the larger cars. This is because 
the demand for ultra-light steering can be met only by such 
methods, unless directness of steering at high speeds is 
sacrificed. It is likely that within the next year or two, 
servo assistance will be applied even to some of the medium- 
size models. This is partly a result of the concentration of 
weight on the front wheels in many current designs: the 
forward movement of power units to increase passenger 
accommodation has not been accompanied by a correspond- 
ing weight reduction, or by a redisposition of components, to 
restore the balance. The use of smaller wheels, fitted with 
tyres of greater section, of course, tends to aggravate the 
problem. 

Since the preceeding Earls Court exhibition, Rolls-Royce 
have developed their own power-assisted steering system to 
the production stage. The layout embodies an engine- 


driven, hydraulic pump, of Hobourn-Eaton manufacture, 
a control valve in unit with the Marles hourglass worm and 
roller steering gear, an oil tank and a double-acting hydrauli 
ram. The cylinder of the ram is pivoted on the front cross 
member of the chassis, and the piston rod is connected to a 
boss on a steering idler lever 

When the steering wheel is turned, the worm is displaced 
axially 0-O008in—0-010in, causing oil under pressure from the 
pump to flow through a distributor to the ram. A piston 
attached to the worm shaft actuates a valve plate through a 
series of springs and plungers The springs determine the 
effort exerted at the steering wheel rim at which assistance 
commences—this is one pound. ‘Thereafter, effort and 
assistance are equal until an effort of 8 lb is applied, when 
assistance is provided at an increasing rat 
steering wheel effort required is in the order of 12 lb during 
very low speed manoeuvring. Feel in the steering is 
maintained by the transmission of oil pressure from the thrust 
side of the piston to the control valve. This pressure tends 
to centre the valve plate. With this 
found possible to change the steering gear ratio from 20°6 to 
lto 187 to 1 


The maximum 


system it has been 


Rear Suspension 


Advances in Detail; A Watts Linkage System Employed on a British Car 


Te Rover T3 turbine car provided the only example at 
Earls Court of a radical departure from established practice 
in rear suspension. The drive shafts have two universal 
joints, but they are without splined sliding members, to 
eliminate the frictional resistance generated by such joints 
when transmitting torque—a similar layout is utilised at the 
front. Hence the shafts sustain lateral loads as in some 
swing axle designs, but in this instance they are used with 
an axle of the de Dion type. 

Lengitudinal location of each hub carrier is by a Watts 
linkage having a rubber bush at each pivot. The combined 
coil spring and telescopic damper units are attached tangen- 
tially to the hub carriers, thereby utilising the rotation of the 
latter to give a slightly rising rate on bump movement. The 
axle tube, bolted to the hub carriers, is in two parts, jointed 
at the right-hand end. This is done by entering one part 
within the other and interposing a plain bush. The joint 
permits relative rotation of the ends and accommodates the 
variations in track which accompany suspension movements 
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The problem of rear wheel adhesion with a racing car of 
very high power : weight ratio has been approached in the 
Formula II Lotus by keeping the unsprung weight of the 
de Dion axle assembly to a minimum. To this end, the 
disc brakes are mounted inboard of the drive shafts and the 
gearbox is combined with the final drive—following recog- 
nised practice for Grand Prix cars—in a single, chassis 
mounted unit. 

Longitudinal location of the axle is governed by a parallelo 
gram linkage of three tubular radius arms, one at each end 
at axle level, and the third above the axle at its centre rhe 
right-hand arm is triangulated provided with a 
second pivot on the same axis as the first, at the opposite side 
of the frame, to provide lateral location. This 
arrangement is superior to the Panhard rod, which must of 


and | 
chassis 


necessity allow some lateral axle movement and a rear steer 
ing tendency ; it appears to be lighter than a central roller 
and guide plates. Magnesium alloy castings, bolted to the 
flanged ends of the axle tube, house the hub bearings and 





A Watts linkage, together with a swinging 
half shaft, which does not incorporate oa 
sliding joint, locate each rear wheel of the 
Rover gas turbine car. Variations in track 
are accommodated by a single sliding joint 
in the de Dion tube, The flexible gaiter that 
encloses the joint can be seen clearly 


Three radius rods locote the de Dion tube of 

the rear suspension of the Lotus Formula |! 

car, As can be seen in this illustration, one 

of these rods is formed by a triangulated 

tubular fabrication and another, which is 

single tube, is pivoted above the combined 
gearbox and final drive unit 


outer universal The bolt-on 
magnesium alloy and have a web thi 
have a negative camber of 3 deg t 
adhesion of the outer wheel when corn 
Disinclination to supersede the live 
design persists among British and Am 
It is to be expected that conventional la 
to suffice for the large and heavy tran 


must surely bi 


joints. 


at home alternatives 
small and medium size 


cars leave mu 


if 


nt 


of 


1¢ 


t 


ade 


are 


cast 
sin 
the 


in 


They 


lateral 


nm rear suspension 
)1 manufacturers 


hould continue 


soon 
be 


desired 


product, but 


Many 


in 


respect of rear wheel adhesion during traction or braking on 
poor or slippery road surfaces, a condition worsened by the 
preponderance of weight carried by the front wheels. 

Road conditions on the Continent, and the marketing by 
a number of large manufacturers of rear-engined models, 
have encouraged the development of independent rear 
suspension designs. The associated vice of an excessive 
oversteering tendency is being largely overcome, so that the 
combination of acceptable handling characteristics and 
superior wheel adhesion constitutes a threat to British car 
exports in territories where poor roads prevail 

In the Renault Dauphine introduced this year, the pure 
swing axle layout similar to that of the smaller 750 model has 
been adopted. In the simplicity of this design there is 
evidence that production cost is comparable with that of a 


conventional axle. Other manufacturers using swing axle 


a fl 


designs incorporate suspension arms whose function is to 
modify the swing axle effect, with the object of increasing 
the radius of the arc through which the wheel moves. 
Another device is to lower the point about which the wheel 
moves, as pioneered by Mercedes-Benz and adopted this 
year by Porsche for their R.S. Spyder competition model, 
which was exhibited. Both manufacturers use a common 
central pivot, below the wheel centres, for the arms, but the 
Renault turbine car displays a similar arrangement with two 
pivots separated by a short distance. The object of all 


Combined coil spring and telescopic damper 
units, in conjunction with trailing arms and 
swing oxles, are used on the Goggomobil 
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these variations is to reduce slip angle at the tyre when 
cornering, and in the low pivot point design the height of 
the rear axle roll centre is reduced. 

On the diminutive Goggomobil there is a swing axle of 
the utmost simplicity, as befits a model with a very low 
market price. The open half-shafts have universal joints 
at their inner ends, and share with a single radius arm at 
each side the function of wheel location. Hence the universal 
joints act also as suspension pivots. From observation of 
the large camber angle of the wheels when the car is unladen, 
it is clear that there is difficulty in keeping camber variations 
within reasonable limits when the swing axle radius is small 
and passenger loads constitute a considerable proportion of 
the all-up weight of the car. 

Where there is a choice of independent or de Dion layouts 
as in a front engine, rear-drive chassis, there remains the 
tendency to use the non-independent design. Although 
more costly to manufacture and usually having a higher 
unsprung weight, it presents fewer problems, especially for 
high performance cars. Lancia, in their latest Flaminia 
model, exhibited for the first time at Earls Court, use a 
de Dion tube in conjunction with semi-elliptic leaf springs 
and a Panhard rod—a strongly traditional approach 

Frazer-Nash employ the same means of locating the 
de Dion beam of their new Continental model as they use 
in their live axle layout. Longitudinal torsion bars have 


On the’Frazer-Nash Continental, braking and 


driving thrust ore transmitted to the frame 
by the torsion bor levers Transverse loca 
tion is effected by an A-bracket 
a ball joint to a pillar welded above the « 


of the de Dion tube 


connected by 
entre 


Welded pressings form the swing axles of 
the rear suspension of the Skoda chassis, 
which has a tubular backbone frame 


horizontal levers, attached to swinging drop links on the 


axle tube by means of ball joint as 
tubular member, pivoting on a horizontal axis parallel with 
centre of the de Dion 
laterally 


emblhie: A triangulated 


the axle centre line, is connected to the 
It serves to locate the 
transmits braking 


tube by a ball joint axl 


and, together with the suspension link 
torque and driving and braking thrust to the chassis frame 
Koni telescopic dampers—a high quality unit manufactured 
in Holland—are fitted 


BRAKES 


Few Changes in Conventional Equipment ; Further Progress in Dise Brake 
Development and Production 


Braxinc equipment of the majority of British and 
foreign makes of car seen at Earls Court differs in no im 


portant respects from that current a year ago. Among 
factors which have restricted the possibilities of further 
improving braking efficiency in this country, not the least 
important are the economic conditions which have prevailed 
during the last twelve months, increasing production costs, 
and the necessity to maintain prices at competitive levels 
Practical difficulties still persist, particularly in the dimen 
sional sense imposed by chassis designs, and shortcomings 
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attributable in part at 


in brake performance continue to be 
least to the shrouding effects of modern bodywork 

These factors must be taken into account when considering 
whether the best solution of the braking problem lies 
wide adoption of the disc brake On this point opinion 
appear to be divided, though the Ear! 
provided further evidence in favour of the dis 
ntly made not only 
Revised 
all the 


in the 
Curt exhibition 
by drawing 


attention to the considerable progress rec 


in design but also towards quantity production 


designs have been introduced, and were exhibited, by 





proprictary disc brake manufacturer xamples were 
installed on a greater number of vehic! he 
was the case last year 

The new Dunlop brakes were seen 
record-breaking car. They are standa: 
Jaguar D-type and Jensen 54I cars, th 
British saloon to be so equipped. ‘T! 
Girling brake was shown as a standard fr 
the Triumph TR3, and was again s 
wheels of the Lotus Eleven Le Man ar and the new 
Formula II racing car of the same make On the two latter 
vehicles the rear brakes are inboard-1 nted. Hydrauli- 
cally-actuated, inboard front and rear d rakes have also 
been selected for the experimental R Shooting Star 
and Rover T.3 gas Dunlop for the 
former and Girling for the latter | front-wheel-drive 
Citroen DS19, seen at Earls Court last r for the first time, 


show than 


Austin-Healey 
upment on the 
being the first 
t version of the 
vheel feature of 
front and rear 


turbine-driven 


Dunlop front wheel disc brake on the J« ) 541 car 


continues to have the makers’ inbo: ted front wheel 
disc brakes and distributor valves, w 


applied to the front and rear brake 


braking force 
{ automatically 
according to the loads carried on tl 
These exhibits may well have « impression in 
lisc braking for 
uch a develop 


some minds that a general change 


private cars had begun in earnest. W 


onditions in the 
I vill be 


hig! I lance 


ment is imminent or will be dela) 
industry, it seems probable that at 
mainly to the front 
much will depend upon the experi 
the disc-braked examples recently 5 
At the exhibition there was 
designs of brake application equipm 
however, that two advantage 
already of the legal permission to | r the hand brake 
from the rear wheels to the transm: 4 point in favour 
of this location is that it reduces unspr veight, though it 
facilitat xdical 


confined 
wheels of cars, and 
private owners of 
production 

an ul arcity of new 
was to be noted, 


manufacturer taken 


calls for some servicing 
attention 
In its latest form the Dunlop di 

10 years’ research and experienc: ng 
with aircraft braking and 
Maserati and Connaught racing f ng the 
years. The Dunlop Rim and W Ltd., 
that they have now installed in th« try factory plant 


provision to 


the result of 
that obtained 
Austin-Healey, 
last five 
announce 


with 
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On the Jensen 541 saloon car, the disc brakes on the rear wheels are 
hydraulically- and mechanically-actuated Dunlop units. Mechanical 
actuation, of course, is for hand application 


for disc brake manufacture on a large scale for production 
cars. A number of examples suitable for cars of different 
types were displayed on their stand, including a complete 
installation with hydraulic application equipment, similar 
to that of the Jensen 54], 

Unlike racing car installations, which have three and two 
friction pads on each side of the disc for front and rear brak: s 
respectively, the brakes for normal road usage have only 
one pad on each side. For both front and rear brakes a 
ferrous caliper is mounted on the back plate. Circular pads, 
2jin diameter and jin thick, are secured to carrier plates 
They are applied to the disc by pistons, each of which is 
contained in a cylinder attached by four set screws to each 
side of the caliper and not integral with it, thereby providing 
a degree of insulation from brake heat for the pistons. A 
further advantage of this feature oi design is that it permits 
the fitting of cylinders of different sizes to meet particular 


The new Girling hydraulic disc brake incorporated in the front wheel 
assembly of the Lotus Eleven, Formula Ii racing car 
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requirements. Piston pressure is applied through central, 
ball-ended plugs which present smal! areas of contact, with 
consequent heat-insulating effect, and which by universal 
movement distribute the pressure and wear equally over 
the working faces of the pads. The pistons are fitted with 
rubber seals to exclude water and dust. 

A simple retraction device ensures a small, constant 
clearance between the pads and disc when the brakes are off 
Each pad carrier plate is formed with two lugs at diametrically 
opposite points. Through countersunk holes in these are 


Cooling problems often can be 
solved readily by mounting the 
brakes on the final drive unit, as 
are these Girling disc brakes on 
the Lotus Eleven Le Mans car 


inserted headed retractor pins, which are passed through 
two coil springs and are a fairly tight fit in two bushes. The 
bushes and the springs are contained in the cylinder casting, 
and are allowed 0-010in free sliding movement When the 
brake is applied, the bushes are pulled by the retractor pins, 
compressing the springs. Upon release of the hydraulic 
pressure the springs move the bushes back 0:010in, so that 
the carriers are drawn back to give that amount of pad 
clearance. As the pads become worn the retractor pins are 
gradually drawn through the bushes by application of the 
brakes, maintaining a constant clearance throughout the 
wearing life of the pads. Stops prevent further movement 
of the carriers when the pads are in need of replacement 
The ends of the retractor pins project through the cylinder 
casting and the state of pad wear can be ascertained by 
measuring the pin protrusion. 

For parking and emergency application, the hand brake 
pads are secured to carriers pivoted to the hydraulic brake 
caliper on either side of the disc. They are applied to the 
disc with equal pressure by contracting mechanism operated 
by cable. Adjustment by nut is provided, and a spring 
ensures clearance when the brake is released 

The brakes fitted to racing cars, such as the D-type 
Jaguar for example, have rectangular friction pads held in 
place by a retaining plate secured by a pin. For quick 
replacement the pad carriers are provided with lugs, by 
which they can be easily extracted through apertures in the 
caliper, after withdrawing the pin to release the retaining 
plate. The lugs and plate are slotted to permit inward 
movement of the carriers as the pads wear 

Operating on the Hydrastatic principle, which affords auto- 
matic adjustment, the latest Girling disc brake is of particu- 
larly simple design. The caliper is a one-piece, ferrous 
casting, incorporating the hydraulic application cylinders, 
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which are connected by a balancing bridge tube 
The friction pads are of segmental shape, 
which is that the braking effort is distributed uniformly 
across the working faces of the disc 
to steel carrier plates, and a feature of the design is the 
extreme ease with which they can be removed for replacement 
through a central aperture in the caliper, without disturbing 
the hydraulic pipe connections. They are retained by small, 
triangular plates, which are secured by set screws at the top 
and bottom of the aperture to loosen 


pressure 
an advantage of 


rhe pads are bonded 


It is necessary only 


the screws and swing away the plates to withdraw the pad 
The state of wear of the pads can also be seen at a glance 
through the aperture 

The front and rear brakes are of similar design, though th 
caliper of the latter also supports the mechanically-operated 
hand brake mechanism, by which additional friction pads ar 
applied to the disc. The hand brak« carried on 
caliper members which are pivoted to the hydraulic caliper 
casting on either side of the dis At the lower end of one 
member is pivoted the operating lever; a cable attached to its 
other 


pads are 


upper end has an adjustable rod connection to the 


member just above the Actuation of th 
operating lever thus applies the pads to the disc with equal 
pressure, against the pring which normally 
maintains a slight clearance. A similar as 
been introduced for a hand-operated transmission brake 

The two new disc brakes introduced by the Lockheed 
Hydraulic Brake Co., Ltd., the front 
rear wheels of high-performance car: cwt or 
more. The rear wheel brake 
the front wheels of cars weighing under #0) cwt 
of similar design, though larger hydraulic cylinders 
more robust cast iron caliper are used for the front wheel 
brake. 

In each case the caliper is 
cylinders, which are closed by 
position against sealing washers 
are bonded to carrier plates and are located 
which are passed through the caliper casting and fit in groove 
at the top and bottom of the plates and friction 
material 
examination, it 18 necessary 
securing the caliper to the back pl: nd thos 
retaining plates of either thi bottom pair of pad 


pivot point 
action of a 
embly has also 


are intended for and 
weighing 30 
assembly is also suitable for 

They are 


and a 


bored to accommodate the 


end covers screwed into 


Segmental friction pad 
by two pin 
Carricr 
To gain access to the pads for replacement or 
only to remove two set screws 


holding the 





lrawn, the caliper 
pads extracted 


locating pins. When the pins ar 
can be swung away from the dis 
without disturbing the flexible hydra 
A new feature of the Lockheed 
adjusters inside the hollow piston ach 
slippers are held in contact with the 1 inner wall by a 
strong diametral coil spring. ‘Th normally follow 
the movements of the piston and slots in a fixed 
pressing. The length of the slot ponds with the 
normal braking movement, and det es the length of 
the piston return stroke after brak When the 
slippers are 


the automatic 
piston, two 


110n 
wear of the pads exceeds a certain am thi 
backwards insicd piston so that the 


forced to move 


latter, on release of the brake, do« ite return to its 
previous position 

Another new Lockheed product 
drum transmission brake designed | flord the 
of a large diameter disc brake wit! lial distortion or 
brake drums of 
a large braking 
© that the brake 
irance would not 


i hand-operated 
advantages 


expansion, which m y be experien 


the conventional typ« Though it pr 
area, the diameter of the drum is on! 
can be accommodated where underf! 
permit the use of a dise unit of sin raking capacity 
This device operates by applying ft 
inner and outer surf 
The out 
by wil 


) pads with equal 
pressure to the f the drum, both 
of which are machined irrier or shoe is 


formed with a central flange, nd is pivoted to 


The new Lockheed S54in, vacuun brake booster 


Production versions of the latest front and 
rear wheel disc brakes of Lockheed design 


This drum type transmission brake ex- 
hibited by Lockheed is sectioned to show the 
inner and outer friction pads 


a fixed anchorage carried by the mounting bracket and fitted 
with a pull-off spring. Near the other end is pivoted an 
operating caliper member, to the outer end of which is 
attached a Bowden cable by which the brake is applied. The 
inner end of the caliper is turned to enter the drum, and on 
it is pivoted the inner pad carrier. Thus the drum is 
pinched between the two pads when the brake is operated by 
the cable. A nut adjustment is provided for the cable 
attachment, and the action of the return spring normally 
maintains a slight clearance. 

On the Lockheed stand were exhibited for the first time 
two new vacuum brake booster units. Intended for the 
faster, heavier cars, these are of the suspended vacuum type 
and are similar in design, though they have servo cylinders 
of different sizes—one 5jin and the other 6jin diameter. 
In operating principle they are the same as the well-known 
Lockheed Hydovac unit, and, in the same way, have the 
piston of the hydraulic slave cylinder connected directly to 
the piston rod of the vacuum servo cylinder. In the normal 
position, with the brakes off, vacuum is maintained on both 
sides of the servo piston. To apply servo assistance, air is 
admitted on one side of the servo piston in proportion to 


Automobile Engineer, November 28, 1956 





the actual working stroke, instead of exhausting air from the 
whole cylinder as in the conventional vacuum Servo. Thus 
the fitting of a vacuum reservoir is not absolutely necessary, 
though its inclusion is generally advisable. 

A special feature of the new Lockheed units is the com- 
pound vacuum control valve, which ensures early vacuum 
assistance with light pedal pressures. It consists of a 
diaphragm, divided into two concentric portions by a 
circular metal pressing riveted to the diaphragm material, 
and held against the casing by a spring. The diaphragm 
and associated valves are operated by hydraulic pressure 
created by the master cylinder, which in the initial stages 
has to overcome only the pressure of the centre portion of 
the diaphragm in order to open the valve which admits air 
to the servo cylinder. When the pressure rises to a certain 
figure, the circular pressing is lifted off its seat against the 
spring pressure and the whole diaphragm comes into action, 
giving increased resistance and preventing too much servo 
power being brought into operation. 

The Lockheed booster is very simple to install and can be 
located in any position in the chassis. Since no provision 
has to be made against reaction, the unit can be mounted on 
light brackets. All the working parts are enclosed within 
the unit, though it is advisable to fit an air cleaner. 


The new Lockheed 64 in, suspended vacuum type, brake booster 


Electrical Equipment and Heaters 


Accessory Load Continues to Increase 


r 

TD nsnps in electrical equipment reported a year ago 
have increased rapidly in momentum. The demands of 
road safety and driver and passenger comfort have stressed 
the need for additional lamps and accessories of all kinds 
and they were shown in wide and interesting variety at 
Earls Court. These, together with the greater use of 
electrically-operated chassis and body units, have led to 
continued improvement of controls and instrumentation, 
to simpler wiring systems and to a greater adoption of high 
capacity dynamos and current-voltage regulation to enable 
the battery to cope with the increasing loads. 

In addition to the rapidly increasing popularity of the 
Borg-Warner and Laycock de Normanville overdrive units, 
and of the Manumatic semi-automatic transmission system— 
all electrically-controlled—three new transmission systems 
of great promise, one by Newton and Bennett Ltd., the 
others by S. Smith and Sons (England) Ltd., have made 
their debut. Arising from all these developments one fact 
stands clear—the motor vehicle electrician, both in factory 
and garage, must undertake a task of ever-increasing 
importance. 


Dynamos and control boxes 

Although there has been a considerable increase in the 
adoption of current-voltage regulation, the earlier com- 
pensated voltage-control system continues to be fitted to 


the majority of British and Continental cars. This is 
because it is quite adequate to the needs of cars of the low 
to medium price bracket. In this range the electrical load 
is comparatively small and well accommodated by a ventilated 
dynamo of reasonable output—that is, 19 to 22 amp, as in 
Lucas practice. In American cars, the compensated voltage- 
control system, known in the United States as the combined 
current-voltage system, finds little application. Because of 
the multiplicity of electrically-operated accessories and units 
fitted in American cars, current-voltage regulation, which 
they call the two-, three-, or four-unit system according to 
type, is employed. It is, therefore, all the more interesting 
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to find that replacement control boxes for American cars ar¢ 
offered by Bosch, and that the voltage regulator of thes« 
replacement units is of the double-contact type 

The advent of baby cars such as the new British Berkeley, 
the German Goggomobil and the British Unicar which was 
announced shortly after the Show has restored the dynamotor 
to favour. The unit used, called the Dynastork or Dyna 
storten on the Continent, is manufactured by Siba Electrik, 
G.m.b.H. One such unit is claimed to be the only combined 
starter and generator for internal combustion engines up to 
700 cm® capacity. It is a 12-volt unit, and usually is 
coupled directly to the crankshaft 

Except for the well-known Wico-Pacy 
motor 


flywheel 
type generators for caravan or boat lighting 
battery charging, no alternators exhibited. It 
gratifying to note that on most foreign cars, American and 
Continental, British 12-volt practice has been adopted 
Among the few exceptions were the Citroens, Porsches 
Renaults and Volkswagens 


ignition 
and 


were Was 


Batteries and lamps 

As last year, the exhibits were all of well-tried product: 
Among the batteries were specimens of the Dagenite range 
with their special negative plates for good winter starting; 
the Ediswan low-priced Crown and Standard and high quality 
Extra-Life ranges; the Silver Exide with Porvic plastics 
separators, CB.95 alloy plate grids and hard rubber con 
tainers; King of the Road Lucas battery with its porous 
rubber separators, special grid alloy and toughened Milam 
case; and the Oldham Major with its Power-Seal plate: 

In the Young range were specimens of the new Golden 
Crompton, Standard and Double-Durty batteries, all with 
factory-sealed charge which, it is claimed, gives a dry-charged 
shelf-life of 5 to 10 years. When these batteries are required 
for use, all that is necessary is to break the seal, fill with 
electrolyte and allow to stand for #) minutes. It should b« 
noted, however, that a 10-minute fast charge, controlled 
to a temperature of 110 deg F, is recommended. Oldham 
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A noteworthy feature of the Standard V 
to the electrical units, all of whict 


The Lucas red stop-light indicator does not oper 
circuits serving the bulbs 


and Buckland, too, produce batter 
dry-charged., 

Access to 
British cars. 
the new 1 litre Singer Gazelle and 


the battery has been 


Two outstanding examp! 
In both cases, the batter 


Mk. 111, 


bonnet in accordance with the usual pra 


the nearside and front of the car wher 
for servicing 

Some new head and fog lamps ha 
Brenner range and, following the su 
Senior Fantastic models introduced last 
Junior Fantastics for small- and 
Another interesting Marchal product | 
fog lamp. It casts a widespread, flat-t 
and is so designed that it may, if desir: 
down below the bumper merely by : 
light units. 

A new fog lamp, called the Rotafla: 
Harold Radford and Co. Ltd., Melton 
sington, London, S.W.7, has a remotely 
reflector and bulb unit, which turn 
housing. It is operated by an armour 
the dashboard, and pin-points object 
arc of 90 deg. 


Also of interest was the Butlers Ma: 


popular Saucer lamp range which, inu 


recently reached full production. | 
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il is ease of access 
spplied by Lucas 


te if one of the bulbs or 


tive 


ich are similarly 


roved greatiy on 

in this respect are 
Standard Vanguard 
under the 
but close to 


located 
tice, 


easily reached 


een added to the 
of the Marchal 
ar, there are now 
lium-sized cars 
Rectilux 650/300 
pped, yellow beam 
be mounted upside 
rsing the rim and 


and available from 
Court, South Ken- 
ontrolled swivelling 
le the fixed lamp 
mtrol cable from 
the road within an 


k II version of the 
luced last year, has 
lesign embraces 


If the Marchal Rectilux 650/300 

fog lamp is mounted upside- 

down below the bumper, the 

rim and light unit have to be 
reversed 


several departures from conventional practice, among them 
being the facility with which the pre-focused bulb may be 
changed in the event of failure, without the need to dis- 
mantle the lamp front. By unscrewing the cap located in 
the centre of the lens, the flanged bulb can be withdrawn 
to the front, The centre cap screws on to a moulded rubber 
ring, which, in turn, seats on a machined face, thereby 
ensuring a watertight seal. 

There were, of course, the high quality ranges of Bosch, 
Lucas and Notek lamps, and also the Lucas headlamp 
conversion sets whereby older cars can be esily modernised. 
Each set consists of interchangeable chromium plated rims, 
light units and block-pattern lens, pre-focus bulbs, adaptors 
and cable. The conversion lamps are easily secured in the 
old lamp bodies and their fitting involves only simple changes 
of existing wiring. 

Lamp locations remain much the same as hitherto, the 
Americans following largely the practice of built-in and 
combined grouping of head and side lamps, the British— 
except for some Fords which have adopted American 
practice—preferring built-in but independent units. In 
this respect, Continental cars follow the British fashion. 

Most, if not all the American headlamps are well hooded. 
This practice, in a more conservative form, is being adopted 
increasingly by British manufacturers as, for example, in the 
new Ford Zodiac convertible, with its hooded extensions 
from the wings, and the Morris Oxford Series III with 
extended lamp rims. Apart from the lighting efficiency 
gained from this arrangement, the appearance of the car is 
Also worthy of note is the advent of the Desmo 
combined headlamp beam shield and 


enhanced 
Beamdicator—a 
width indicator 

One answer to the dipping problem appears to have been 
reached in the American Lincoln Premiere, although at the 
cost of some complication, apparently. An automatic head- 
light control, working, possibly, upon the photo-electric cell 
principle, dips the beam when another car approaches, and 
raises it when the car has passed. 

A new Lucas development in rear lighting is the Model 
No. 4RA stop-light indicator, which gives a positive indica- 
tion that both stop lamp filaments are actually alight. It 
takes the form of a red indicator lamp, arranged for easy 
mounting on the facia; it lights only when both bulbs are 
taking their rated current. The eye rapidly becomes 
accustomed to associating the lighting of the indicator lamp 
with depression of the brake pedal; failure of the indicator 
to light thus gives immediate warning of failure of one or 
both stop lamp filaments. 

Contact to the indicator bulb is made through a bi-metal 
strip. The heating effect of the full stop lamp current, 
34 amp, flowing through the bi-metal causes the latter to 
bend sufficiently to complete the bulb circuit. Any lesser 
current value does not give rise to the temperature increase 
necessary for full bi-metal flexion. 
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The general trend is to incorporate the now obligatory 
red rear reflectors in the rear lamps. Two such Lucas lamps 
for replacement or modernisation purposes are the Models 
549 and 551. Both are designed for fitting in matched pairs, 
as the law requires, and incorporate a 21/6 watt non-rever- 
sible bulb enclosed by red lensed covers moulded in the 
thermoplastic Diakon. A new range of three-bulb rear 
lamps with built-in reflectors has also been introduced by 
Wico-Pacy, and Tudor Accessories, Ltd. have brought out 
a highly efficient reflector tape called Flexlite. 

Most novel incorporation of rear lighting was that seen 
on the Buick Centurion experimental car. The stop and 
reversing lights are located in a “bomb”’ in the middle of 
the back of the car. When the lights are not in use, the 
bomb appears to be of metal, owing to the reflecting nature 
of the outer lens. The tail lights are similarly designed. 


Direction indicators and horns 


There has been a considerable increase in the use of 


flashing type direction indicators, but the semaphore type 
is still popular. It was, therefore, not surprising that in 
addition to flasher sets, Lucas exhibited the latest SF80 
flush fitting and SE100 external mounting, moving arm 
indicators. 

Two-lamp flasher sets, complete with bulbs, flasher unit, 
steering column selector switch, warning light, outlet wiring 
and self-tapping screws, have been added to Wingard range 
of products. The lamps are particularly suitable for fitting 
to the sides of the car, Also on view were the well-known 
two-lamp Marchal sets. 

To the Butler range of lamps have been added amber 
direction indicator lamps to match the popular 1323 range 
of combined stop and tail lamps. The amber version can 
be had in standard or de luxe form, the latter incorporating 
a chromium-plated bezel. This embellishment is also 
offered separately for those who wish to add it to existing 
stop-tail lamps of the 1323 type. 

A new form of direction indicator lamp was to be seen 
at the front of the Lincoln Premiere. It consists of a strip 
light which shares a long rectangular housing, divided 
at the centre and located immediately above the bumper 
In the other half of each housing is a parking light. Being 


Front and rear end lighting of the Lincoln Premiere. Left 
housing above the bumper. Right 
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in the form of a strip, either light, when in operation, gives 
and indication of the outline of the car. At the rear the 
strip lights are used only for reversing, the stop, tail and 
direction indicator lights being housed in rearwardly 
canted housings, framed in the upper part of the wings 
These housings, triangular in shape, are sufficiently large to 
occupy the complete upper portion of the wing extremities 
Another American innovation was to be seen on Packard 
models. When the headlights or the parking lights are 
switched on, an external courtesy light, throwing its beam 
upon chromium-plated strip embellishments, outlines the 
side of the car as the door is opened. 

Horns were more or less unchanged, the usual ranges of 
Bosch, Lucas and Marchal being well in evidence. There 
appears to be a tendency, however, to fit them in matched 
pairs. This is particularly the case with the well-established 
high-note and low-note Lucas WT 614 wind-tone horn, 
which has been redesigned and is now known as the model 
WT 618. Although the current-drain of this new horn is 
very little more than that of its predecessor, the note pro- 
duced is louder, sharper and clearer. The Marcha! Musical, 
the horn that plays a tune, is still favoured by many Con 
tinental manufacturers 


Windscreen wipers and washers 


Two-speed, self-parking, twin-blade windscreen wipers 
proved to be the rule rather than the exception on British 
and Continental cars, whereas most American cars continued 
to favour the variable-speed, self-parking, twin-blade type 
It should be noted, however, that the AC-Delco electri 
screen wiper—a two-speed self-parking unit described in 
the November 1956 issue of 
already been adapted for some American cars 
standard equipment on Vauxhall cars. On most other 
British models, the Lucas DR2 unit is fitted. The Bosch 
windscreen wiper is popular on Continental cars and, 
incidentally, is now offered to the British market. 

Among windscreen washers, the Lucas Screenjet, intro- 
duced last year and now available in cither 6- or 12-volt 
form, has become standard equipment on a number of 
British cars. Wired in conjunction with the wiper 80 as to 
set both the wiper and washer in action simultancously, it 
makes a useful contribution to driving convenience and to 
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The strip type parking and direction indicator lamps are in a wide rectangular 
The triangular lamp houses the stop and tail lights. 


A strip type reversing lamp is employed 





Butler amber direc- 
ndicator lamp 


above, as seen when the car is stationary 
The sminated arc moves round 
ment also incorporates 
mps for ignition, oil 
indicators 


AC Vivid Arc speedometer 
and below, when the car is running 
the dial as the car speed increases. This 
fuel and temperature gauges, and warn: 
pressure, headlamp beams and dire 


safety. Joint operation of washer an iper has also been 
incorporated in Trico units. The Trico wiper is of the 
pneumatic type and, by means of a special valve system 
called the Trico Washer Co-Ordinator, both units are 


brought into action when a single control button is depressed. 


Ignition and accessories 


Other than a further development 
performance, platinum-pointed sparking 
not many novelties in the field oi ignition 
added silver to the platinum of the electrod« 


{f the K.L.G. high- 
plug, there were 
K.L.G. have 
This, with its 
the working tem- 


higher heat conductivity, helps to redu 
mical corrosion is 


perature of the tip. Its resistance 
another advantage 

Champion and Lodge showed plug 
trodes, the former claiming that the electrode alloy 
has a much lower corrosion and gap ase rate than that 
formerly used. Lodge introduced ‘* mised”’ electrodes, 
in which chromium is absorbed int electrode material 


th improved clec- 


new 


494 


Sectioned exhibit showing the heat-sensitive resistance element of the 
AC temperature gauge actuating unit 


by a special process quite distinct from the conventional 
electro-plating. The aim is at ensuring a much longer 
trouble-free plug life without the need for frequent inspection 
and adjustment. 

Two features in ignition circuits were worthy of note. 
The first was the adoption of the combined ignition-starter 
switch on a large number of British and Continental cars. 
The second was the use of two ignition coils on the German 
Goggomobil, with a parallel-twin two-stroke engine, to 
dispense with the distributor. 

Among accessories which make for road safety, two new 
units were to be seen; one is British, the other American. 
The British item, a K-L exhibit called the Clearview, is a 
demister bar designed for use with the popular curved and 
wrap-round windscreens and rear windows. The bar is a 
slim, chromium-plated tube containing a black-heat element 
in a heat-transferring electrical insulator. Suction cups 
at each end of the bar make attachment simple. The bar 
can be bent easily to conform with the contours of the glass, 
so ensuring maximum efficiency over its 15}in length. It 
is available in all voltages. 

The American unit, seen on the Buick Centurion consists 
of a television camera and viewer screen to keep the driver 
informed of vehicles approaching from the rear. It is a 
complex and undoubtedly expensive device involving a 
special closed-circuit television camera enclosed in the boot, 
transmitting its image to a special 4in 6in television 
receiving tube installed in the instrument cluster. The 
driver sees a conventional mirror-like but green-tinted 
image, and two control knobs at the viewing tube control 
brightness and contrast. On a dull day the device enables 
the driver to see further with less eyestrain than with the 
conventional mirror and it is claimed that it eliminates 
dazzle from cars approaching from the rear at night. Of 
miscellaneous electrical accessories there has been a con- 
siderable increase. These range from courtesy, map and 
inspection lights, cigar lighters and so forth to dry shavers, 
Grundig Stenorette tape recorders, and refrigeration units 
on Bentleys and Rolls-Royces. 


Controls and instruments 

Improvements in the grouping of controls and instruments 
continue, and British manufacturers are well ahead in this 
respect. ‘Two of the best examples on small and medium- 
size cars are the Hillman Minx and the Wolseley Fifteen- 
Fifty respectively. 

There has also been improvement in the legibility of dials 
on some facias; a typical example is to be found on the 
Jaguar Mark VIII. Here the graduations and pointers show 
in a brilliant heliotrope in daylight, and at night their 
black-lighting prevents the driver's attention from being 
distracted. British Jaeger instruments of this kind are 
fitted to many British cars. 

From the comprehensive Smiths range, electric tempera- 
ture gauges and electric clocks are finding increasing applica- 
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tions. On the Auston A90 Westminster, a Smiths 2in rect- 
angular electric clock with frontal reset and regulator controls 
is fitted as standard equipment, and for the Austin A40 and 
A50 Cambridge, it is offered as an optional extra. 

The AC Vivid Arc speedometer, described in the Novem- 
ber, 1956 issue of Automobile Engineer, is standardized 
on Vauxhall cars. It employs an illuminated, orange- 
coloured arc to replace the conventional pointer, and it 
gives a progressive colour build-up from zero to indicate 
speed; 240 deg of the dial is used for speed recording. The 
visual effect is excellent both in daylight and at night. It is 
claimed that the new arrangement keeps the driver aware of 
his speed without the need for definite glances away from the 
road to read the instruments. The colour was chosen to 
help motorists who may suffer from colour blindness 
Included in the instrument are temperature and fuel gauges, 
winking direction indicator warning lights and normal 
ignition, main beam and oil pressure warning lights 

The AC electric temperature gauge is a further step 
towards the complete electrification of the instrument panel 
It utilises a heat-sensitive engine unit with a negative 
temperature coefficient. As the temperature increases, the 
resistance of the engine unit decreases, modifying the current 
passed to the dash unit, which is calibrated in terms of 
temperature. The unit is fully compensated against varia- 
tions in the voltage of the electrical system 

As usual, the feminine aspect is well 
American cars. Facia panels are becoming less ostentatious 
and more elegant. There are still, however, push-button 
controls for almost everything. On the Packard Patrician 
a new form and application of push-button control for the 
Ultramatic transmission system is called Electronic Push- 
Button Control, The push buttons, N, L, H, P, R, D are 
grouped at the extremity of a steering wheel spoke—this is 
a neat and convenient arrangement. 


Chassis and body units 

Two units used with the engine are of particular interest, 
one is American, and the other British. The American 
device switches in and out the fan on the Mercury Mont- 
clair. It is claimed to save 17 h.p. which is normally wasted 
When the fan is not needed for cooling—which in normal 
driving is said to be 80 per cent of the time—it is disengaged 
by an electro-magnetic clutch, which is actuated by a thermo- 
stat. An indicator on the facia panel records the operation 
of the device, 


catered for on 
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Gulf-Stream engine 
immersion heater which 


The British unit is the K-I 
heater. It is a miniature electric 
can be fitted in the radiator hose 
light socket, it maintains the engine temperature at working 
level during the coldest weather, contributing to quick 
starting. 

In transmissions there addition to the Ferle 
electromagnetic clutch on the Renault Dauphine saloon, 
electrical controls on the Manumatic clutch offered as an 
optional extra on a number of British cars; on the Standrive 
two-pedal system, on the fully automatic Laycock de 
Normanville overdrive with the latest SB60 
relay units and 48SA throttle switch, and on the Rover and 
Smiths automatic transmission The mechanical 
arrangements of the Standrive, Rover and Smiths systems 
“Transmission” which 


pre- 


Plugged-in to the garage 


were, in 


Lucas model 


systems 


are reviewed in the report entitled 
appears earlier in this issue 

Only two electrical units are required in the Standrive 
system—one a push-button switch in the knob of the gear 
leaver, the other an electromagnetically-operated pneumatic 
The switch is in circuit with the solenoid of the 
One end of 


valve. 


valve, and the valve is arranged in a pipe-line 
the pipe goes to a vacuum tank, which is connected to the 


engine inlet manifold, and the other end is connected to the 
clutch withdrawal servo. When the gear lever is grasped in 
the usual manner, the switch is closed and the valve brought 
into action to operate the clutch. A simular arrangement is 
employed for clutch withdrawal in the Rover system, but 
there are additional Lucas units to control the fully automati 
Laycock-de-Normanville overdrive 

Of these, the new model SB60 unit follows the 
construction as its predecessor—the SB40—except for an 
additional pair of contacts, which when the relay coil is ener- 
gised, connect the contacts to the supply. Quite different 
from its predecessor, the medel RTS1, is the 
48SA throttle switch. It combines the functions of 
electrically separate switches in one unit. Of 
switches (a) is closed from fully closed to half throttle, (6 
from 4 to full throttle, (c) from fully closed to 4 throttle, 
and (d) always except during kick-down of the accelerator 
pedal beyond its normal travel. All the remaining Lucas 


Sarmic 


I ucas model 
four 


these four 


Above: On the Mercury Montclair, the fan 
assembly has an electromagnetic clutch 


irrangement of controls and 


Left: The grouped 
instruments on the Hillman Minx 





The Lucas 485A throttle 

switch for fully automatic 

overdrive control, It differs, 

in both shape and con- 

struction, from the type 

employed for semi-auto- 
matic control 


units of the control, the gearbox switch, the centrifugal 
switch and solenoid units, remain unchanged. 

The road speed at which the contacts of the centrifugal 
switch close depends upon the characteristics of the car, and 
can be varied to suit each model. With the centrifugal 
switch closed, the change to overdrive gear takes place 
immediately the accelerator pedal is eased back to half 
throttle opening or less. When this occurs, the relay opera- 
ting coil is energised via the throttle switch contacts (a) and 
(6) and the centrifugal switch-contacts, causing the relay- 
units to close, so connecting the battery supply to the solenoid 
unit. The multi-contact switch linked to the throttle has 
the effect of over-riding the centrifugal switch in certain 
throttle positions. In this way, the change to overdrive is 
delayed when the car is accelerating from rest, with large 
throttle openings, by throttle switch contacts (a) remaining 
open when the throttle is more than half open. 

After the relay unit contacts close, overdrive is available 
over the whole range of throttle opening until the road speed 
falls to the predetermined level, at which the centrifugal 
switch contacts open. This, it will be noted from the 
diagram, is because when the relay contacts are closed, 
throttle switch contacts (a) and (b) are by-passed through 
contacts (d). To prevent hunting—too frequent changes 
into and out of overdrive—a differential of about 5 m.p.h. is 
provided between the opening and closing of the centrifugal 
switch contacts, 

The kick-down device engages direct drive when required, 
even if the car is running above the cut-in speed of the 
centrifugal switch. It depends for its operation on the 
opening of a pair of throttle switch contacts beyond the 
normal full throttle pedal position. With the accelerator so 


Electrical circuit diagram of the Lucas over 
drive control system with, the overdrive engaged 


MASTER 

CONTROL 

SwitGr 
(WHEN FITTED 
(a) 


depressed, throttle switch contacts (a) and (d) are opened, 
thereby cutting off the supply to the relay coil. Con- 
sequently, re-engagement of the overdrive does not occur 
until the accelerator has returned to half throttle opening or 
less. Conscious, positive intention is required to press the 
accelerator pedal past the fully open throttle position, and 
this ensures that unintentional changes to direct drive are 
not made when the driver wishes to accelerate in overdrive 
gear 

The primary function of the relay is to provide a direct 
path for the supply current passing through the gearbox 
switch to the overdrive actuating solenoid. The additional 
function is to produce a secondary path for the supply to the 
relay actuating coil, so ensuring that the overdrive does not 
disengage when the throttle is opened more than half way. 
Additionally it prevents disengagement when the throttle is 
fully closed and the centrifugal switch contacts are open. To 
engage direct drive the accelerator must be depressed slightly 
to open the throttle switch contacts (c) and accelerate the 
engine, sO preventing an unpleasant jerk through the 
transmission. 

For effective engine braking on hills, the throttle switch 
contacts (b) retain the car in direct drive. The engine may 
accelerate owing to the gradient, and the centrifugal switch 
contacts close, but the open contacts (6) prevent the relay 
unit from operating. The overdrive control on the Rover 
105R automatic transmission system is the same as that 
Circuit diagram of the Smiths Selectroshift two-pedal control system. 


The C/2 relay has contacts C; and C,, the G/2 relay has contacts G; 
and G,, and the 1/2 relay has contacts T; and T, 
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This illustration shows the Smiths electro-hydraulic hood actuating 
equipment installed in a Ford convertible car 


described, except that an additional centrifugal switch ensures 
that overdrive is in operation at or above 70 m.p.h., irre- 
spective of the engagement of the kick-down switch. 

The immediate application of the Smiths magnetic 
powder clutch has been in elimination of the clutch pedal, 
although gear-changing is still accomplished in the usual 
manner by moving the manual lever. This semi-automatic 
transmission system has been named the Selectroshift 
Apart from the special clutch referred to, its prime requisite 
is a switch incorporated in the gear shift control in such a 
manner that the clutch excitation circuit is automatically 
broken when the gear shift lever is operated. 

Smooth and progressive starting from rest, giving similar 
characteristics to those of a fluid coupling, is provided by 
using the rising voltage obtained from increasing dynamo 
speed to energise the clutch during take-off. For this 


purpose, the standard build-up characteristic of the dynamo 


is temporarily modified by a road speed governor and a relay 
system. The road speed governor is driven in tandem with 
the speedometer and its contact is made below approximately 
10 m.p.h., at which point the relay G is engergized. This 
causes contact G, to connect the clutch circuit to the 
dynamo, and contact G, to insert series resistors R, and R, 
into the dynamo field circuit, at the same time providing the 
field coils with a small battery feed through resistor R 
As the car speed rises the governor contact breaks, G, 
changes over to feed the clutch from the battery (via the 
ignition switch), and G, removes the dynamo field circuit 
modification. The action of G, permits tow starting 

Mercury switches which are sensitive to fore and aft 
accelerations, are installed in the control box and have 
contacts which are broken when the car is accelerating. As 
a single switch would be affected by cornering acceleration, 
two switches placed at 20 deg to each other are used, these 
being connected in parallel across resistor R,. The function 
of these switches is to reduce the excitation current when the 
car is not accelerating, in order to limit the value of the 
accelerating torque which the clutch can transmit and so 
smooth out light or closed throttle gearshifts 

To cater for the condition when the engine has a high 
torque value with no forward acceleration on the car—that 
is, maximum speed—a top gear switch with contacts which 
make in top gear is connected across the mercury switches 
and the resistor R,. The gear shift switch is installed in 
the pivot end of the gear lever, and contact is made when 
a load is applied to the lever knob. This causes the C relay 
to be energized. Contacts C, and C, change over and, in 
effect, reverse the polarity of the clutch coil. A small 
reverse current is provided through resistor R, to nullify 
the effects of hysteresis. 

A switch actuated by a gear lever operated cam makes 
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contact in neutral, and energizes the C relay via the governor 
to free the clutch in neutral below governor speed, To 
complete the system, there are two other switches and a 
relay—all unique in their application. One is a throttle 
switch controlling the relay T. When the throttle is closed, 
the switch causes the relay to become energized The relay 
has a change-over contact T ,, the lever of which is connected 
to the moving contact G, which, in turn, swings between 
the normally made contacts—that is, connected to the 
dynamo and the normally broken contact that is carthed 

Energization of the relay below governor speed results in 
an interruption of the clutch current, followed by a slow 
clutch release owing to the earthing of the clutch coil. This 
slow release of the clutch prevents the sudden unwind of 
the transmission. When energized above governor speed, 
the relay opens the T, contacts which are in series with the 
top gear switch. This results in a reduced excitation of the 
clutch owing to the resistor R,, thereby achieving a degree 
of current economy 

The remaining switch introduces a further resistance R, 
into the dynamo field circuit when the choke is in operation, 
thus catering for the greatly increased idling speed under 
this condition 

Smiths have done considerable development 
this system and have followed two courses in their progress 
transmission Ihe first is a semi- 
the manual control system des 


work on 


towards fully automatic 
automatic system whereby 
cribed above incorporates also a degree of servo-operation 
for gear shift, partially under the control of the driver but 
relieving him of the duty of moving the gear lever The 
second is a fully automatic system which will provide for the 
driver, if he wishes, a measure of individual control over gear 
shifting; he can, on the other hand, leave his transmission 
operation entirely to a form of automatic pilot rhis system, 
the development of which is well advanced, is to be called 
the Autoselectric system 

Two new power-operated drop-head actuating systems 
are designed and manufactured by the Commercial Ignition 
Co. Ltd., and Smiths Jacking Systems Ltd., respectively 
The Commercial Ignition system is a self-contained electro- 
mechanical unit comprising a motor with limit switches, a 


The Wingard Sahara car heater, complete with all its fittings, except 
the rubber hose connections 





The Packard Patrician is an example of 

rear-mounted, twin telescopic aerials 

Both aerials can be extended and retracted 

and the control is so placed that it can be 
easily operated by the driver 


brake to limit over-run and patent reversing 
lown controls are 
The unit 
core cable for 
earth. Perform- 
un be exerted over 
of 15 sec. Con- 


amp—} amp-hr 


magnetic 


switch to avoid trouble if both up and 
operated together, and the actuating m« 
requires only one supply cable and a three 


nanism 


control switches, in addition to an adequat 
ance is such that 1,000 lb thrust or pull 
the normal stroke of 6in in an average tim: 
sumption from a 12-volt supply is 30 
per operation, 

The Smiths system is electro-hydra 
hood to be automatically raised to, and | 
position, after which unwinding and fa 
to the screen top is done by hand. Ths 
mally of two jacks for raising and lowering the hood and one 
jack for pushing the rear seat squab forward for ease of 
stowing. However, the equipment car supplied with 
two additional jacks that will lock th 1 in position, or 
alternatively, locking can be performed mechanically. The 
motor, pumps and pipe lines are compactly arranged on a 
panel, which can be mounted out of beneath the rear 
seat. 


It enables the 
ked in the de ville 
ning of the hood 
mit consists nor- 


Heaters and radios 

There were, of course, the usual ranges of heaters manu- 
factured by Delaney Gallay, K-L, and Smiths. Of the new 
peaters exhibited, one is British and other German 


Pye Continental car radio for long-distance 
reception. Five wave bands are obtainable 
long, medium and three short 


498 


New Smiths Radiomobile car 

radios, Left, the model 20X 

medium and long wave, single- 

unit receiver, and right, the 

model 30X short wave converter 
unit 


The British unit, manufactured by Wingard, is called the 
Sahara. It is designed to suit the majority of medium-size 
family cars, although on maximum boost it is adequate for 
larger cars. The radiator, of cylindrical construction with 
wound and finned tubes, is highly efficient. The fan is 
designed to provide maximum flow for heat circulation, at 
the same time adequate flow through the demister and 
defroster tubes. Its efficiency is claimed to be such that a 
special defrost control is unnecessary. A rheostat switch is 
provided, and the motor——1/250 h.p.—runs at 2,000 r.p.m. 
on Ojilite, self-lubricating bearings. A control valve permits 
water circulation to be stopped during summer, so that the 
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fan may be used for car cooling and ventilating purposes only 

The Bosch heaters, termed types XY/BA and XY/UA 
respectively, are both of the wound, finned tube variety, the 
former for normal facia panel mounting, and the latter 
designed for underseat fitting. Both are of high efficiency. 

Notable among the car radios were the Philco and Phillips 
ranges, the Pye Continental model TCR and recently 
announced range, including the first transistorized model on 
the market outside the United States, and two new Smiths 
models. The Pye Continental model TCR 13/14 is a six- 
valve unit, specially designed for long-distance reception. 
It covers five wavebands—three short, one medium and one 
long—-and it is available for both 6- and 12-volt systems. 
The transistorized model, the TCR 16, is a powerful, high 
fidelity set, compact and requiring only {| amp from a 12- 
volt battery—it is not available for 6-volt supply. A power 
transistor replaces the usual vibrator to supply high voltage 
for the valves, which are used in the radio-frequency stages. 
Power transistors in push-pull are utilized for the audio- 
frequency output, which is claimed to be 4 watts for one 
loudspeaker and 6 watts for two. Pye also exhibited a 
transistorized electronic loud hailer or megaphone, and a 
selection of radio-telephone equipment especially suitable 
for use in cars. 

Notable in the Smiths range was the new 20X which 
comprises only one unit in addition to the loud speaker and 
an aerial. There has been no sacrifice of quality of repro- 


duction, and an automatic volume control gives continually 
sensitive response. The other new model is the 0X, a 
short wave converter for with radio, It is 
housed in one small unit and has four removable plug-in 
coils; a switch mechanism selects the appropriate coil for 
a particular waveband. Eight of these interchangeable coils 
are available giving approximately | megacycle coverage in 
16, 19, 25, 31, 41, 49, 60 and 90 metres broadcast wavebands 

Smiths Radiomobile, in co-operation with a number of 
leading coachbuilders, have installed E.M.I. Minifon wire 
recorders in the armrests of passenger seats of custom-built 
models, The wire recorder is linked with the radio installa 
tion, and any dictation can be played back immediately 
through the loudspeaker in the passenger compartment 
without its being heard by the driver 

A Marconi radio telephone, set into the nearside facia 
locker of a Rolls-Royce Silver Cloud saloon, was to be seen 
on the Harold Radford (Coachbuilders) Ltd. stand 

In addition to many cars fitted with Ekco car radio, several 
had the Ekco portable television/radio receiver installed 
On the stands of Rolls-Royce and Park Ward Ltd., 
limousines incorporating a specially styled receiver of this 
kind. 

An American trend in the location of car radio aerials is 
to have rear-mounted, twin telescoping aerials, controlled 
from the driver’s seat; one example was to be seen on the 
Packard Patrician 


use any car 


were 


Coachwork 


Trend Towards Rationalization Continues ; Increasing Interest in Air Conditioning 


L. is usual to visit the Motor Show at Earls Court expecting 
to find several features that are entirely new, and possibly 


revolutionary. This has certainly been the case since the 
War and it will be recalled that last year there were a number 
of new models, which since have been seen in increasing 
numbers on the roads. It is evident, after an examination 
of the various exhibits and bearing in mind coachwork and 
styling matters, that the post-War trend to establish new ideas 
has lost its impetus and that manufacturers appear to be 
content to rely upon models that have become established 
during the past few years. These remarks apply only of 
course to major design issues, for one of the outstanding 
features of the recent Show was the care and attention that 
has been given to the development of minor modifications, 
which are of definite value to the driver and passengers. 
There was to be noted also an extension of the principle 
of using existing pressings combined with new components 
to create a new style. In this connection the evergrowing 
popularity of the estate car is evident. All the large manu- 
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facturers now include an estate car their 
range, and this versatile type of vehicle is becoming increas 
ingly popular. In the past it has been found that there was 
a tendency for refinements to be neglected in this type of 
vehicle, but manufacturers have given 
thought to this point, and it is hoped that any new models 
now appearing will maintain the degree of silence and fre« 

dom from draught that is expected in the contemporary 
private car. 

Brighter colour schemes were prevalent and the two-tone 
finish was almost universal on both closed and open vehicles 
Some manufacturers appear to have made a very close study 
of American trends in external decoration, and the over 
liberal use of chromium is not always so pleasing as the 
stylists might wish. 
not extend to coachwork in the special category, where the 
styling remains restrained and the 

Perhaps one of the most interesting 
Exhibition is the adoption of full air conditioning equipment 


conversion in 


appear to more 


It was noted that this tendency does 
interiors luxurious 
features of the 


Standard Vanguard estate car developed 
from the Vanguard Ill. The tailboard 
incorporates a built-in toolbox 








i pment that may 
for rseas markets 


on certain export cars—a worth whil 
well be extended to other product 
It does appear, however, that there is a nand for British 
air conditioning equipment and this, i w of the work 
that has already been done successful! avy passenger- 
carrying vehicles and railway stock ld not present a 
very great problem. ‘There is a smal! in in the number 
of cars equipped with television, but not anticipated 
that such equipment will figure largely in the specifications 
of medium-size cars, 

Last year the Standard Vanguard » the subject of 
considerable external changes, the m« table feature of 
which was the continuation of front an 
door panels, of which they form part t was not, therefore, 
to be expected that this company w itroduce further 
changes in this model. What has been done, however, is 
the development from the basic structur a very attractive 
estate car that will undoubtedly find w ipport. Exter- 
nally this estate car retains the lines of the private car below 
the waist line, but the upper portion of the body is extended 
rearwards behind the rear seats to pr 1 roomy luggage 
compartment of full body depth in place of the conventional 
luggage storage space of restricted height found on the normal 
version 

The estate vehicle has a rear panel 
waist an upwardly hinged lid, and below the waist a tail 
board that embodies a built-in tool box. As is usual in 
ertate vehicles, the rear seat squab i: | forward to be 
aisposed between the front seat squa 1 the rear seat 
cushion, which, when turned over, incr the floor space 
and gives a completely level luggag: al area of con- 
siderable length. The fuel tank is is 1 beneath the 
rear portion of the floor, and provided near-side with 
a fuel cap that may be securely locked pare wheel is 
carried in a hinged cradle beneath the | tank 

In addition to the conventional do ndows, each of 
which has a hinged ventilation panel, th a long quarter 
window which is fixed. The large rear wind 
conform to the transverse contour of | 


! rear wings over the 


ining above the 


w is curved to 
ly at this point 


On the Martin Walter Dormobile conver- 

sion of the Vauxhall Velox, the rear quarter 

lights are extended forwards to follow the 

door shut line. This enhances the appeor- 
ance of the vehicle 





Revised moulding treatment on the Vauxhall Cresta 


When the body is used with the tailboard lowered, as it is 
when a long load is being carried, the number plate may be 
hinged downwards to retain its vertical position. In other 
respects the Vanguard estate car follows the general lines and 
finish of the private car version, particularly with regard to 
details of the front compartment, which has a full-width seat. 

Another addition to the Standard range is the sports 
version of the Vanguard III. The two models are similar 
in outline but the sports version has detail modifications, 
the most noticeable of which is the plated moulding strip 
along the body side, the low rectangular grille, and the two- 
tone colour scheme. The headlamps are hooded, in con- 
formity with the current trend. It will be interesting to see 
what effect the new regulations, which are being introduced 
on the Continent, with regard to projections on the front 
ends of cars, will have on this trend. 

Another manufacturer of popular, medium-priced cars 
has made only minor modifications to existing models, but 
has extended the range by the addition of two estate vehicles. 
Thus, Vauxhall Motors Ltd. now offer two conversions of 
their Velox model, one conversion being the well known 
Dormobile produced by Martin Walter Ltd., and the other, 
an estate vehicle by the Grosvenor Carriage Co. Ltd. Of 


Distinctive treatment of the rear 
quarter and side light on the 
Austin Princess IV saloon by 
Vanden Plas. The rear end is 
shaped to provide a large rectan- 
gular space for the accommo- 
dation of luggage in the boot 
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these two models, there is little doubt that the Dormobile 
presents the most attractive appearance, permitted by for- 
ward extension of the quarter-window to follow the rear 
door shut-line. This treatment gives the vehicle a long 
window span and creates an impression of length. The 
Grosvenor conversion, on the other hand, has a quarter- 
window with a front line curving towards the rear, thus 
creating a blind panel of increasing width towards the top, 
which effectively breaks up the continuity of the window 
span. This arrangement does not materially affect the 
convenience of the driver in the matter of visibility and is 
no worse than the conventional four-door, four-light saloon, 
but in comparing the two new estate vehicles the lighter 
effect of the Dormobile upper structure is immediately 
apparent. The Grosvenor has the advantage, of course, 
that this blind quarter panel provides a greater measure of 
strength and rigidity. The rear seat arrangement in the 
Grosvenor enables the seat to be hinged in such a way that 
it forms a bed, or alternatively, can be disposed to provide 
maximum luggage accommodation behind the front seats 
The third position follows the normal seating arrangement 

On the private car versions of the Vauxhall range, the 
principal external changes are concerned with moulding 
decoration, and in this respect it is perhaps, difficult to find 
a reason for the downward turn of the lower moulding used 
on the side panel. The downward turn occurs immediately 
after a horizontal run from the front of the car to the rear 
pillar, the slightly inclined downward turn being followed 
immediately by a short horizontal section to lead into the 
upswept portion, which follows the wing line. This contour 
is undoubtedly distinctive but would appear to depart from 
the clean continuous lines that characterize the Vauxhall 
models. Another small point is a modified rear lamp unit 
incorporating a plated cowling which houses all rear lamps 
other than that those needed to illuminate the number plate 

One of the few entirely new cars in the Exhibition was the 
Austin Princess IV saloon, on which the bodywork is by the 
associated firm of Vanden Plas Ltd. This luxurious Austin 
vehicle is essentially modern in appearance with external 
lines characterized by the full flow wing treatment relieved 


Right: A noteworthy feature of the Singer Gazelle saloon is the wide 
rear light, through which the driver has an unrestricted view. The 
petrol filler and boot lid lock are on the rear skirt panel 
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by a falling swaged line passing across the door panels and 
sweeping upwards over the rear wheel. A curved screen is 
fitted with self-parking wipers. In the design of the reat 
doors and quarter pznels a rearward inclination is adopted 
for the upper portions of the pillars to give maximum door 
width at shoulder height and to facilitate entry to the rear 
Below the waist, the rear door shut-line is vertical for 
This vertical portion accommodates the 


seats. 
a short distance 
lock mechanism, while below this point it is necessary to 
sweep the door forwards following the wheel arch line. The 
positioning of the seats is such that all passenger weight is 
well within the wheelbase, the rear seat being so arranged 
that the cushion has no cut-outs to fit round the wheel arches 

It might perhaps be considered that the rearward inclina 
uon of the upper rear door line would appear incongruous, 
but this is definitely not the case, owing to the fact that the 
angle adopted harmonizes with the rake of the screen pillars 
Since the pillars in each door are not parallel, a portion of the 
glass is arranged as a pivoting ventilator, thus making possible 
the use of parallel runs for the glass. The runs in the rear 
doors are so arranged that a complete drop window is pro 
vided while the ventilating portion is immediately over the 
deor spur, 

Reference has already been made to the forward location 
of the rear seat and apart from the improvement in weight 
distribution that this mounting provides, it makes 
possible the provision of a roomy luggage compartment 
On the Austin Princess IV the compartment provides a 
capacity of approximately 134 ft*. In order to make the best 
use of this compartment, which has a lift-up lid with balanced 
mechanism, fitted suit cases are available and comprise both 
large and small units. As is often the case with more 
expensive production both and limousine 
versions make use of the same basic shell, On the 
Princess, the body shell is of steel while in the interests of 
weight reduction non-stressed panels such as the bonnet and 
luggage compartment lid are of aluminium 

For the saloon version, individual front seats are close 
mounted to make possible the accommodation of three 
passengers, the armrests in providing, when 


also 


cars, saloon 


body 


each seat 


Left: Rationalization to reduce costs is a feature of all 

the Rootes Group range of cars but, despite this, the 

traditional radiator grille is retained in the front end 
treatment on the Singer Gazelle saloon 





On the Austin A95 estate car 
the lower portion of the two- 
piece rear door forms a tail- 
board, to provide for the accom- 
modation of extra long loads 





Right: The Sunbeam Rapier, which was shown for the first time last 

year, maintains its popularity. Its styling is the best, so far as 

the world’s quantity-produced cars are concerne | is representative 
of current trends in des 


The rear lamp arrange 
nt on the Vauxhall models, as 
lified to incorporate reflec 

to meet British legal 

requirements 





Despite its small size, the Goggomobil is a four-seater car of conven- 
tional layout, except that its engine is at the rear 


The rear end treatment of the 
Buick Centurion incorporates 
flared wings and the general 
arrangement is not unlike that 
of the more conventional Boano 
Ferrari, exhibited at the Geneva 
Show earlier this year 


Automobile Engineer, November 28, 1956 





Good all-round visibility is a noteworthy feature of the Goggomobil 


lowered, a wide centre unit, which is supplemented by 
armrests on the front doors. In the limousine body, the 
one-piece front seat has an electrically-operated division 
glass. All seat cushions are of exceptional depth, comfort 
being ensured by the use of foam rubber as a foundation for 
trimming. ‘The rear seat, as is usual in the more expensive 
vehicles, has a folding centre armrest. Except where bucket 
type seats are used, a central armrest is almost essential, 
to help the passengers to keep in their places 

Among other cars displayed by Austin, the only entirely 
new model was the new A95 estate car which has a double- 
opening arrangement in the rear panel, comprising a lift-up 
section above the waist and a lower portion that can be 
fixed horizontally to accommodate lengthy loads. The 
private car version of the A95 has a body which is longer 
and lower than hitherto—a trend which has also been 
followed on the A105 model. 

The company of Donald Healey Motor Co. Ltd. showed an 
improved version of the sports model, which forms the main 
production of the company. To increase this model’s 
usefulness, it has been found possible to provide two small 
rear seats by slightly reducing the luggage capacity. These 
two small seats, which are semi-circular in shape, are in- 


Air conditioning plant is installed behind the reor seat squab of the 

Lincoln Landau. Access to this equipment is gained through a trap in 

the shelf between the top of the squab and the rear window. An interest- 

ing feature of the installation is the large diameter tubes of transparent 

plastics, which extend upwards from each side of the shelf and are 

curved forwards to register with the rear ends of the ducts that extend 
parallel to the cant rails on each side 
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tended primarily for two children, although it is possible 
for one adult to occupy the space available on a short journey 
The Austin-Healey is an attractive sports car with full-flow 
wing treatment and a pleasing side moulding sweep between 
front and rear wings which makes possible an attractive 
two-colour scheme, in which the panel surface 
moulding is finished in one colour and the 
portion of the body, together with all the front surface, is 
finished in an alternative shade, In addition to the normal 
weather protection that characterizes an open sports car, it 1s 
now possible to obtain a detachable hard top for this model 

Although classed as a new mode! in so far as Singer Motors 
Ltd. is concerned, the Singer Gazelle is really a combination 
of the Singer engine and body components associated with 
the Rootes Group. The Singer Gazelle thus follows well 
known lines and comprises a medium capacity body shell 
of integral construction. There is a neat radiator grillk 
and the side panels incorporate a chromium plated moulding 
extending from front to rear, thus forming a suitable line 
of demarcation for the two-colour scheme lo distinguish 
it from models of similar size, the interior has a high class 
finish with solid walnut cappings and finishers, which add 
refinement 

In addition to the four-door saloon, there is 
with a three-position head, the intermediat 
the de ville position. It is that 
completely folded it falls neatly into a recess surrounding 
the rear seat. In this two-door convertible body, the one 
piece front seat has a divided squab so that either side may 
be hinged forwards to simplify access to the rear seats 

A small refinement has been introduced on Rover 
to permit the driver to determine whether his side lights are 
on, as the position of these side lamps is such that without 
reflection it is impossible to ensure whether they are function 
ing. For this purpose a small chromium plated projection 
is mounted at the front of the catwalk, where it is 
visible from the driving seat and where it 
light from the side lamps. Apart from detail modifications 
current models produced by the Rover 
unchanged 


below the 


entire upper 


a converubl 
setting being 
head 


noticeablk with the 


cars 


wing 
will also reflect 


company remain 


Martin, 
bodywork by 


two-door fixed head 
Tickford, has a 
large capacity luggage boot 


This Aston 


saloon with 





Adjustable head rests are fitted to the front seats of the Buick Centurion 
and the television screen on the dash is used tead of a rear view 
mirror to give the driver a good view of the road behind 


ations have been 
known as the 
f the V-screen 
lifications to be 


In the Morris range, only minor modifi 
made, the Morris Minor for example, now 
Minor 1000, having a curved screen in pla 
previously used. Amongst the other m 
noted on this model is a restyled instrum Slight 
external styling changes have been made in the Morris 
Cowley and Oxford, which now have greater slope on the 
bonnet panels. 

The production of an English-built 
styling is exemplified in the Alvis TC108-G. This design, 
which appeared for the first time last year, is by the well 
known Swiss concern of Graber. The body is now being 


nt layout 


ly using Swiss 


Deeply recessed housings accommodate the 
headlamps in the Buick Centurion 


produced in this country by the firm of Willowbrook Ltd. 

Typical sports car coachwork was to be found on the Aston 
Martin 3 litre chassis, carrying a two-door streamlined 
saloon by Tickford Ltd. Reference has previously been 
made to the inclined rear line of the quarter window, and 
here was to be seen another example in which this treatment 
has been adopted, the window line being parallel with the 
rake of the screen. 

The Jaguar is another make which is available in special 
form to meet the needs of those requiring a car of distinctive 
appearance and furnishing. The new Jaguar Mk. VIII is 
a production car that closely rivals the products of many 
specialist coachbuilders. This latest model is basically 
the same as the Mk. VII, but provides luxurious upholstery 
which can be modified to suit individual tastes. For 
example, the front seating can either be of the one-piece 
bench type or can be arranged as individual seats. The 2-4 
litre model, which was introduced last year, is continued 
without major alteration. Similar remarks apply to the 
Jensen, notable for a reinforced glass fibre saloon body the 
use of which affords considerable weight saving—an essential 
feature where high performance chassis are concerned. 

An entirely new vehicle that was announed only a short 
time ago and which attracted considerable interest is the 
Berkeley sports car. This is a low-powered model with the 
engine and transmission units at the front of the car. The 
point that the coachbuilders find of particular interest, 
however, is the extensive use of glass reinforced polyester 
resin as the basic material for the construction of both body 
and chassis. In adopting glass-polyester the manufacturers 
were undoubtedly influenced by their wide experience in 
the use of the material for the construction of caravans, a 
form of vehicle that has been the company’s main pre- 
occupation since the war. The use of reinforced laminate 


has permitted box section stiffening to be embodied in the 


A Circulated air returns through a grille in 
the parcels shelf, B A centrifugal blower 
unit is fitted on each side, C Cooling air 
ducts built into the cant rails, O Expansion 
valve, & Evaporator unit in boot, & Refri- 
gerant pipes in the body sill, G Control line, 
+4 Solenoid valve, J] Worm, low-pressure gos 
K Two-cylinder compressor, L Three 
position blower control, MA Magnetic clutch 
WM condenser in front of radiator block 
P Liquid receiver and drier mounted on 
chassis frame 


Air conditioning system of the Rolls- 
Royce Silver Cloud and Silver 
Wraith models 
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punt-like under-frame which is suitably reinforced where 
necessary by light alloy members. ‘The entire body shell is 
constructed as a unit to fit over the base frame and provides 
a light-weight structure which is so essential when such low 
rated power units are contemplated. 

The body layout is primarily concerned with accommoda- 
tion for two adults, but a detachable decking behind the 
two front seats reveals two small seats which can be used 
for the accommodation of two small children or for luggage 
As an alternative to the normal folding hood a moulded 
glass-polyester hard top is available. 

Of the Continental cars, those which attracted attention 
have in general been seen on previous occasions, this remark 
applying particularly to the Citroen DS19 which has so many 
advanced features. In view of the attention now being 
devoted to luggage accommodation, especially when the full 
seating capacity is not required, mention must be made of 
the Mercedes Benz 220S coupe in which the rear seat cushion 
and squab can be folded down to give a roomy level disposal 
area for excess luggage. This arrangement, which is very 
neat and incorporates a side locking device, forms a useful 
addition to the enclosed luggage compartment provided at 
the rear. 

An entirely new approach to the design problem of 
convertibility, in which seating and luggage space may be 
varied to suit prevailing demands, is to be found in the new 
Fiat 600 Multipla. This exhibit occasioned much interest 
and although it has perhaps, a general external appearance 
that is closer to a light commercial vehicles than to a private 
car, it possesses so many practical features that one is inclined 
to overlook the absence of conventional private car propor- 
tions. In the design of the body there are two wide doors 
on each side, these being hinged on the central pillars 
Since the engine and other major chassis units are mounted 
at the rear, there is no necessity for a bonnet, and the front 
bulkhead is continued upwards towards the roof by a curved 
screen. The car has a six-light body with a large back light 
and the unobstructed space within the body is such that for 
full seating capacity three transverse rows of seats are 
possible, giving accommodation for six passengers including 
the driver. With this arrangement the front seat, as in 
alternative schemes, is of the conventional bench pattern 
while the four seats that follow are of the collapsible bucket 
type. Even with this arrangement there is room for luggage 
disposal behind the third pair of seats. A second arrange- 
ment is one in which two bench type seats are used to 
accommodate four or five persons, giving a correspondingly 
greater luggage accommodation behind the second row of 
seats. A third scheme retains only the front seat, giving a 
maximum degree of luggage accommodation. In this form 
it is quite conceivable that the Fiat 600 Multipla would 
prove attractive to the tradesman, for the goods storage 
space made available is readily accessible through the wide 
side door and loads up to 770 Ib may be carried. 

In striking contrast to the majority of cars in the Exhibition 
was the Goggomobil, a small rear-engined vehicle with 
accommodation for two adults and two children. This car 
is of very compact dimensions, having a wheelbase of 
70-8in, while the concentration of mechanical units at the 
rear enables full advantage to be taken of the clear floor 
space left available. The body is attractively styled and is 
of all-steel construction, with front and rear wings that are 
faired into the side panels. As an alternative to the fully 
closed model, the roof may be provided with an opening 
section, a style that has found favour abroad for a number 
of years. 

The American cars on display were in distinct contrast to 
the standard productions from this country, for without 
exception the American cars are large and very elaborately 
equipped. Despite their ostentatious appearance, which is 
not readily accepted by motorists in this country, they repay 
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close investigation, for the ideas that are to be found can 
with modification be applied with advantage to our products 
A case in point is the air conditioning unit provided on the 
Lincoln Landau, which is located in a full-width compart 
ment behind the rear seat squab, Access to this equipment 
is through a trap formed in the shelf normally found between 
the top of the squab and the rear window. An interesting 
feature of this particular installation is the use of 
diameter plastics tubes, which extend upwards at each side 
from the shelf and are curved forward to register with the 
It would appear that the 


large 


rear ends of the cant rail ducts 
reason for these transparent curved ducts mounted on the 
rear shelf is that there is a wrapround rear window, which 
leaves only a small section of blind quarter panel. Condi 
ducts 


tioned air is expelled from the cant rail through 


openings at each corner of the roof 





Refrigeration installation in the boot of the Rolls Royce saloon 


A point that is particularly noticeable on most American 
cars is the manner in which the screen formation has led 
to the adoption of door hinge lines of unusual shape, This 
trend is mainly due to the use of a wrapround screen which 
necessitates positioning the upper screen pillar further to 
the rear than in the past. For example, on the Mercury 
Montclair, the door line position is governed by foot spac« 
when entering or leaving the car, and is therefore well in 
advance of the screen pillar which has a forward inclination 
to meet a front top rail which surmounts the well-inclined, 
wrapround screen. ‘Thus it is necessary for the door line 
to have pronounced rearward curvature to meet the base of 
the screen pillar. This arrangement appears to be quit 
normal on American cars and is, in fact, to be found in more 
restrained form on British products, The main 
problem that it introduces is the provision of adequat 
stiffness to prevent damage to the glazing 

Another pronounced feature of American coachwork, and 
one which is gradually extending to this country, is th 
extreme depth of the rear wing ends. There are two main 
reasons for this treatment. It has been found that on cars 
capable of high speeds, such treatment is essential if lateral 
stability is to be maintained: in practice, by continuing 
the crown of the rear wing towards the rear end without 
reducing its height, an effective fin is created which has a 
marked stabilizing effect. The second reason is that the 
deep wing end thus formed provides suitable accommodation 
for the elaborate rear lighting equipment now popular 
While considering this rear wing formation, in general it 
can be said that it forms an essential part with the horizontal 
mass treatment that is now so frequently found, although it is 
true that the American body, with its greater length and 


some 


larger panel areas, illustrates the treatment to the best 
advantage. 





Advanced ideas far in excess of present day demands 
made an interesting study on the Buick Centurion, which 
was exhibited as a prototype and whic! ntains features 
that some day will undoubtedly be in u pecifications of 
the variety of models made by this concern. Reference 
has already been made to the use of television for the con- 
venience of passengers in certain British cars, but in the 
Buick Centurion the principles of television have been 
employed to provide the driver with a view of the road 
behind. The wing treatment used on this advanced car 
has a somewhat heavy appearance when viewed from the 
rear, the inner valances of the wings being rather wider than 
usual to fill the space between wing and tail panels on each 
side of the vehicle. 

The special coachwork section reflect: 
theme as the stands occupied by chassi 
that there are few entirely new features. T) 
modified versions of established model 
tions are slight and apart from one new development, it is 
impossible to establish a trend for future productions. The 
one point that does emerge from a close examination of the 
products of specialist coachbuilders is the adoption of a full 
air conditioning installation, which in this particular case 
has the backing of the chassis manufacturer. This scheme 
is the one that has the support of Rolls-Royce, who are now 
in @ position to supply fully air conditioned cars for export 
purposes. On the manufacturer’s stand a Park Ward touring 
saloon was displayed, in which was installed an air con- 
ditioning plant of American origin. As on the Lincoln 
already referred to, the air conditioning unit is mounted 
behind the rear seat squab in a 10in long compartment 
extending the full width of the body. ‘The compartment is 
sealed off from the luggage compartment by a bulkhead, in 
which a hinged lid is provided for access to the unit for 
maintenance purposes. An essential component of the 


the same general 
manufacturers, in 
re are, of course, 

such modifica- 


unit is the compressor which is driven from the fan pulley. 


disconnected by 


When not required the compressor can | 
litioned air is fed 


the operation of a magnetic clutch, Con 
from the unit into ducts formed along each side adjacent to 
In the Park Ward body the conditioned air 
through a narrow 


the cant rails. 
is released to the seating compartment 
gap which extends the entire length of the body at each side 
of the roof lining. An important requirement in the design 
of these systems is the avoidance of coo! draughts inside the 
car, since these will cause discomfort passengers 
When in operation the compressor absor! 
On the Park Ward stand, the coachwork « 
very closely the examples that were seen 
addition to the Bentley Continental coups 
both drop-head and fixed-head models, ther 


t the 

5 h.p 
xhibited followed 
year and in 
include 


last 
which 
was a Rolls- 


Television installation on a Rolls-Royce limousine by Park Ward 


Royce Silver Wraith seven-passenger enclosed limousine, 
which is noteworthy for the installation of a television set. 
The installation, which includes a VHF radio, is by Ekco 
and is situated in the centre of the division, from which it 
can be removed when required since the instrument is 
arranged to operate on mains voltage as an alternative to the 
car’s 12-volt system. 

A model specially developed to attract attention in America 
is the Rolls-Royce Silver Cloud drop-head coupe built by 
H. J. Mulliner Ltd. This extremely attractive four-seater 
body is noteworthy for its electrically-operated head gear. 
The hood works efficiently and, when lowered, is extremely 
neat, being practically level with the surrounding body 
panels. As with so many H. J. Mulliner vehicles, all-metal 
light alloy construction is used, a system developed some 
years ago by this coachbuilder. 

An outstanding car on the Hooper stand was the four-door 
saloon on a Bentley S Series chassis. As in the past, the 
builders have adopted the long, swept front wing, which 
merges into the body side panel. Owing to the width of the 
body at the rear, no separate rear wing is necessary and the 
body is fitted with a detachable shield, which encloses the 
wheel arch cavity. Mention should be made of the head- 
lamp housing which is incorporated in the front wing and 
has a pronounced cowl above the lamp. 

A new Bentley S Series design exhibited by Freestone 
and Webb is a four-door six-light saloon displaying well 
balanced lines. There is a curved screen and the head lamps 
are accommodated in the front wings, which merge into the 
body side panels. The headlamps are fitted in the forward 
face of the wings, which are contoured to give a slight hood 
over the lamps. Other features include a capacious luggage 
boot and a wrapround rear light, which leaves only a short 
quarter panel, 


Arrangement of the sunshine roof incorporated by Harold Radford 
(Coachbuilders) Ltd. on their Bentley Countryman 


The excellent proportions and well balanced lines that are 
associated with the products of James Young Ltd. were to 
be found in all their cars displayed and, in particular, the 
carefully modulated line of the wings repaid close study. 
This coachbuilder also relies upon traditional styling and 
a form of body construction comprising a combination of 
steel and light alloy materials. 

Not many years ago a saloon car without a sunshine roof 
was a rarity at the Exhibition, but since the war there has 
been a steady decline in the use of this fitting and today it is 
seldom seen. On the Harold Radford stand, however, the 
Countryman saloon exhibited on a Bentley includes a 
Continental style of flexible sunshine roof, which gives a 
large Opening above both front and rear seats. There 
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The Fiat 600 Multipla can carry six passengers or 770 Ib of goods 


An interesting detail on the Rover cars is a chromium 
plated projection, above each headlamp, which gives a 
reflection to indicate thac the side lamp is on 


An Aston Martin car with a body styled by Touring of Milan 


Above: On the Mercedes Benz 2205 coupe the rear seat can be folded, 
as shown in this illustration, for the carriage of extra luggage 


Left: On the Park Ward Rolls-Royce Silver Wraith, there is an outlet 
for conditioned air at each side of the roof 


Right: Modern lines are combined suc- 

cessfully with a traditional radiator grille 

on this drop head coupe, which is built 
by Park Ward and Co. Ltd. 
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would appear to be little difficulty in extending this opening 
device back to the middle rail, althoug! the 
Countryman saloon the back light and panel 
rounding it is hinged upwards for luggag 
other respects this versatile type of bod 

After a careful assessment of the mar 
it is impossible to detect any marked deviat 
practice, cither in design or construction 
future production. In design, the full-f 
thing approaching it is almost 
individual components are definitely out-dated 

Similar remarks apply to the bonnet having double 
curvature although some models are still to be found with 
transverse curvature only, but here it rgcly a matter of 
tradition and changes will occur mor¢ The general 
practice is for doors to be hinged on forward edges 
and the time is coming when more extensive use will be 
made of the curved screen with wrap-r iges. The use 
of this type of screen will necessitat modification to 
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the front door hinge pillars as on American pro 
ductions 

In construction, the use of light all 
widely followed, both extrusions and 
ployed. The only development which | 
with traditional procedure will be the ext 
of plastics, but this seems to be slow in making headway and 
has so far attracted only small producers. Little has 
occurred to influence luggage disposal and the only remark 
to be made in this connection is that the installation of air- 
conditioning equipment has necessitated some slight reduc- 
tion in luggage-carrying capacity. Air conditioning equip- 
ment is fitted only in a few cases, th being large cars 
which still have ample luggage capacity 

The Zero Torque lock, introduced recently by Wilmot- 
Breeden Ltd., has not yet been fitted as standard equipment 
on any production car, because the development work on it 
has not reached finality. However, it has already undergone 
extensive tests, and the indications are that it is perfectly 


nembers is now 
tings being em- 
ikely to interfere 
nsion of the use 


A high rear wing treatment is a 
feature of this Freestone and 
Webb Bentley saloon 


satisfactory in operation and has many advantages over the 
more conventional types of lock. Unlike the locks commonly 
employed at present, the new one does not need any ancillary 
device to provide vertical restraint. 

As can be seen from the illustrations on this page, the three 
essential elements of the Zero Torque lock are: a rotary cam, 
and the striker and guide plates. The cam and striker are 
so shaped that the process of engagement is irreversible from 
the safety position onwards: in other words, there is no 
direct torque applied to the elements in restraining the door 
from opening. Apart from the safety feature that this 
implies, the arrangement also has the advantage that the 
mechanism required to actuate the lock is extremely simple: 
only a device to release the elements is needed 

In the set of three illustrations on the right, A represents 
the approach position of the elements. The guide plate and 
the external periphery of the G-shaped striker are such that, 
should the approach of one element to the other be incorrect, 
it is rectified before their full engagement. At B, the first 


In the diagram on the left, @ is the striker, & the rotary can, © the centre of locking 
radius, @ the guide plate, and @ the pushbutton The arrow shows the direction of 
spring loading 
Quietness of operation is a feature of the Wilmot-Breeden Zero Torque 
lock, which cannot be overslammed. The unit will function effectively 
even if the spring should break. The arrows in the diagram above 
indicate the direction of the resultant force on the cam: they pass through 
the centre of rotation 


Partial restraints only are provided, 
the door being allowed restricted horizontal movement to 


safety position is shown. 


give a warning rattle. The fully locked position is shown 
at C, In this position, horizontal and vertical restraints 
are provided, the latter being obtained by virtue of a wedging 
action between the cam and the striker. 

The advantages of the Zero Torque principle are as 
follows. Engagement of the elements drives the rotary cam 
into the locked position, and the action is irreversible. When 
the door is closed, its security does not depend upon the 
engagement of secondary elements or on spring action. If 
the spring fails, the locking action is not affected. Lack of 
lubrication does not significantly affect locking, which is 
unimpaired even after considerable wear has taken place. 
All vertical motion is effectively restrained. The compo- 
nents are simple and there is no internal locking mechanism. 
It follows that maintenance is easy. Entry of dust and grit 
into the mechanism does not materially affect its operation. 
The load that is necessary to release the push-button is 
relatively unaffected by seal pressure 
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A smooth finish 


provides smooth travel 
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BALL AND ROLLER 
BEARINGS 


m 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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A.C. ALLARD ~ ALVIS - ASTON-MARTIN - AUSTIN « AUSTIN-HEALEY 
BRISTOL * CONNAUGHT - COOPER - CITROEN « DAIMLER - DELLOW 
FORD « FRAZER-NASH * H.R.G. - HILLMAN - HUMBER - JAGUAR 
JENSEN © LAGONDA ~ LOTUS « LANCHESTER - M.G. + MORGAN 
MORRIS - PARAMOUNT ~ RILEY - ROVER - SINGER - STANDARD 
SUNBEAM + TRIUMPH + VAUXHALL + WOLSELEY 


Ge xenor CHAINS LIMITED MANCHESTER 


Uc 








— hordbreadth 


Today, most progressive engineers think of Coopers Felt as 


an engineering material, yet many do not know that it can 
be machined to close limits. With the harder felts we can 
work to within a hairsbreadth of your specification. Yes, we 
mean that literally—to the breadth of a human hair. One 
of Cooper's technical advisers will be happy to tell you more 


about this versatile material. 


COOPERS 
FELT qe 


a 


COOPER & CO. (B’HAM) LTD. 
BRYNMAWR - BRECONSHIRE 


Telephone: Brynmawr 312 
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we STAMP/INGS ALLIANCE LTO. 
@/RMINGAAM 


Although designed primarily for 
the machining of light alloys, a wide range 
of speeds and feeds gives the ARCHDALE 
18” VERTICAL remarkable scope on many 
other materials. A typical example of this 
versatility is seen at the Birmingham works 
of Stampings Alliance Ltd., where it is 
applied to good effect in sinking cavities in 
chrome—nickel—molybdenum die steel 
There are 18 spindle speeds ranging from 
18 to 2000 R.P.M. and 4 rates of longitudinal 
table feed for each speed. The spindle has 
rapid and fine vertical adjustment and the 
swivelling head machine gives up to 45 


inclination each side of the vertical 


VERTICAL 
MILLERS WITH wae OR BW/VEL HEAD... 


JAMES ARCHDALE & CO. LTD., BIRMINGHAM 16 
SOLE SELLING AGENTS: ALFRED HERBERT LTD. COVENTRY 
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THE NEW 3C § 30: Maximum Production 





CAPSTAN 
LATHE 


INBUILT ELECTRICAL EQUIPMENT 

(2 SPINDLE SPEEDS-BOTH FORWARD & REVERSE 
RAISED CENTRES GIVING INCREASED SWING 
LARGE CAPACITY SWARF PAN 

BED PROTECTED BY STAINLESS STEEL COVERS 


Our complete range includes Capstan aod Turret Lathes with ; 
capacities up to 35) in. swing over bed and 8) in. dia. hole through spindle f IN BAR CAPACITY 
7 © ol ' 14} IN SWING OVER BED COVERS 


Full details on request 


| Trin SELLY OAK 


BIRMINGHAM 29 


LTD TELEPHONE SELLY OAK //3/ 


Smart paint job that, Joe! 


Must’ve taken some doing, 
though. 
Don’t you believe it, Tom. I used 
Sellotape Masking Tape 
So that’s how you got those nice 
clean edges! 
Yes, spraying won't penetrate this 
tape — although it’s thin enough to 
avoid paint build-up 
But is it strong ? 
Didn't tear once. No wrinkling on 
tricky corners, either. 
Gives you a perfect start, then. 
Yes, and a perfect finish, too! 


‘i Masking Tape 
Sete ath eneee Aatemmnantes 5s hatte the finest you can get 


Just mail this coupon to:— 
. GORDON & GOTCH LTD 
— 8-10 Paul St., London, E.C.2 


Tel: BiShopsgate 65/1 


NAME 


Sellotape ts the Registere 
Adheswwe Tapes Lid 
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MODEL DCY I4in. by 36in. 
CRANKSHAFT PIN GRINDER 


SPEEDS PRODUCTION ON ‘ VANGUARD’ 
DIESEL CRANKSHAFTS. Photo by courtesy 
of Standard Motor Co. Ltd., Coventry. 


Export Sales Organisation . Associated British Machine Tool Makers Ltd., London, Branches & Agents % f/ 
i'o Y/, 


Home Selling Agents ;, ; Charles Churchill & Co. Ltd., Birmingham & Branches 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, nr. MANCHESTER, (77% 


PRECISION plas PRODUCTION 


CO6%6-1A 
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50-year-old coach company praises economy of 
AL-FIN armoured ring groove long life pistons 


From solid-tyred chain-drive ‘char-a-bancs’ to modern 41-seater diesel luxury coaches 


The modern fleet operated by Samuel Ledgard — oldest 
private coach company in the West Riding of Yorkshire 
comprises 150 vehicles covering 4,000,000 miles a year. This 
wealth of experience gives added weight to their endorsement 
of the economy of Al-Fin Pistons. They say 

“The first sets of Al-Fin pistons were ex it 110,000 miles, 
when new rings were fitted. Subsequently, t tons continued to 
give normal service over arduous routes uy © miles, when 
ring groove wear was only .005/,007", ‘Thi bores required no 
attention either, which spoke volumes for t ning of the piston 
rings which included a top Welcrom ring 8 in time and 


money, therefore, over previous practice are very obvious. We do 
not hesitate to recommend the fitting of Wellworthy Al-Fin 
pistons every time, 


AL-FIN pistons more than pay for themselves 
in the first year 


The armoured ring groove insert gives the Al-Fin piston at least 
100°/, more life than normal types. This double mileage saves 
the cost of one overhaul and another set of pistons. No wonder 
large fleet owners say : 


AL-FIN is the best investment yet! 


WELLWORTHY 


ARMOURED RING GROOVE ALESSEIN LONG LIFE PISTONS 


the choice of the expert 


WELLWORTHY LTD 


LTD. 


REDDITCH 720/1/2 


THE LEWIS SPRING CO., 


RESILIENT WORKS, REDDITCH. Pix 
London Office: 122, High Holborn, W.C.1 ‘ 


Holborn 7479 & 7470 


LYMINGTON - HANTS 


GF REQO/TCH 
SPRINGS. SPRING CLIPS 
PRESSWORK, WIRE FORMS 

VOLUTE SPRINGS 
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Dennis Bristol Shelvoke & Drewry 


a™7 Nine 


Scammell 


— a 


Morris Commercial 


Thornycroft a for 


GR UD ciacier 


Birmingham and Midland Omnibus Co BEARINGS AND BUSI IES 


The makers of all these commercial vehicles fit 
Glacier Bearings and Bushes as original equipment 
THE GLACIER METAL CO, LTD., ALPERTON, WEMBLEY, MIDDLESEX 
A.E.C. 


THE LARGEST MANUFACTURERS OF PLAIN BEARINGS IN EUROPI 
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ME 122 ENGINE INDICATOR 


This modern cathode-ray Engine i manufactured 


by the Oscillograph Divisi outhern Instrument 


Lid., solves engineering and u problems by 


measuring Transient Pre e, Strain, Vibration 


Acceleration and other phy 


Please write for further 


“sae moma: SOUTHERN INSTRUMENTS OSCILLOGRAPH DIVISION 


Proprietor Southern Instruments Ltd 


CAMBERLEY, SURREY 


Telephone No: Camberley 2230 (3 lines) 
Telegraphic Address: Minrak, Camberley, England 


™ Specialllotd 


THERMOFLOW 


PISTON 


REGISTERED TRADE MARK No. 736689 


FOUR REASONS WHY THERMOFLOW PISTONS 

ARE ESSENTIAL FOR HIGH-SPEED HIGHLY 

RATED TURBO/SUPERCHARGED DIESEL 
ENGINES 


1. The crown, ring belt and upper skirt sections are 
proportioned to the known or estimated temperature 
gradient of a piston to obtain the maximum heat flow 
from the crown 


2. No abrupt changes are present on the internal form 
which act either as a heat barrier or a stress concentration / 
deflection point where mechanical failure is likely to 
commence 


3. The arch supporting the crown is the strongest type 
of construction known for high mechanical loading and is 
similar to the principle employed by engineers for bridge 
and viaduct construction 


4. The solid piers integral with the gudgeon pin housings take 
the load direct from the crown to the pin, thus eliminating 
ring belt deformation which is often responsible for ring 
sticking problems. Note the plot showing compressive stresses 
in the pier under operating conditions, which are uniformly 
distributed and of one order 





SPECIALLOID LTD., BLACK BULL STREET, LEEDS, 10 Telephone: LEEDS 31471/7 
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We like to point out to people that" practically 
every British car on the road has some Rubery Owen 


component or other in its construction. And we 


C know our friends, the manufacturers, are happy for 


us to stake our claim in one of Britain's 


greatest industries 


RUBERY OWEN 


meee 

\*en 
CHASSIS FRAMES: REAR AXLE CASINGS; ROAD WHEELS AND DISCS; FUEL TANKS; CARAVAN 
AND TRAILER WHEELS AND AXLES; ENGINE SUMPS; MOTOR PRESSINGS AND FABRICATION 
INCLUDING DEEP DRAWN WORK MACHINED ASSEMBLIES; BOLT NUTS AN 


REPETITION TURNED PARTS 


RUBERY OWEN & COMPANY Linmir?teéo 
P.O. Box 10, Darlaston, Wednesbury, Staffs Tel 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE -LONDON -E.C.3. Phone ROYAL 4861 


m. 


copper and dsbhestcs Gaskets for vehicle 
2 cla lal 


Manufacturers’ Enquiries Only. 


MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES 
OF I.C. ENGINES AND POWER UNITS. 


Specialists in the quantity production of small metal pressings. 


THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 
Telephone; ALDRIDGE 52297. 
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NORMALISED 


Ultimate 45 U.5.1., 
psenen minimum 
tre 


05% 
Permanent 
Set Seress 


Elongation 


izod Impact 
(0.45 notched) 


Brine!! 
Hardness 


Se een ere rm ~ 
Ln mmrmarren to British Hhandord SPEC 
we 


$ G iron Spec 


LLOYDS (BURTON) LTD., 


ANNEALED 


25 t.5.1.. 


minimum 


\7' 


minimum 


140/180 


fcauen Avguet 


| 
| 


weight 6 tons 


diameter Gear Ring 


The development of Ductile Iron by Lloyds of Burton provides an efhicient new material 
for designers of dies, tools and gear wheels. Lloyds Ductile Iron combines high mechanical 
properties with production economies. Whilst retaining the good castability and easy 
machineability of grey iron, Lloyds Ductile iron gives the tensile strength and resistance 
to shock of many steels 

Fullest use is now being made of these properties fo 68 shop equipment. For 
instance, Vauxhall Motors, as a result of experience with ictile Iron dies in the U.S.A 
have specified automobile wing dies of Lloyds Ductile Iron { cir Luton press shor 
see illustration). Also illustrated is a gear whee! ty of many cz rom Lloyds Ductile 


Iron. The applications of Lloyds Ductile Iron are almost limitless and its pri perties may 
well enable you to re-design your present casting for more efficiency and more economy 


Technical advice freely given on request 


LLOYDS of Burton 


WELLINGTON WORKS, BURTON-ON-TRENT rELEPHONI BURTON 4867 
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CLOISTER saves you time and money on body 
FRY’S A.B.C. of Body Solders work it moulds easily, COSTS LESS, and keeps 
waste droppings to a minimum. 


A for ABBEY Tin-rich solder giving smooth bubble-free 


CLOISTER has a wide range plasticity, ensures 
easier working, and a blemish-free finish. When time 


C for CLOISTER. Easily shaped—where economy is de 
and money matter—use CLOISTER. 
And don't forget FRYOLUX Solder Paint for pre j 
CARBODY th inexpensive body solder in FRY 
Send NOW for samples, with prices and terms. 


B for BELFRY, Pure high-quality solder for genere 








EXPORT ENQUIRIES INVITED 


3 TANDEM WORKS, MERTON ABBEY, 
Me} | Ti d . lj it d LONDON, S.W.19. Telephone: MITCHAM 4023 
Aa oun ries mite And at MANCHESTER, GLASGOW, BRISTOL, DUBLIN 


M.R.P, 35 














In the words of Shakespeare: 


+e 


Is there no remedy ?” 


King John. Act 1V. Se. 1 


Arthur, Duke of Bretagne, had no remedy for his troubles other than the 
soft heart of Hubert, but for the remedy of your assembly problems you 
have the “Pop” Riveting System. 

Requiring only one operation by one operator to set or clench the rivet, the 
“Pop” Riveting System eliminates errors in setting, prevents distortion of 
the structure and enables rivets to be set in positions inaccessible by other 
methods. 

Consult our technicians on the remedy for your particular assembly 


problems. 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road ~° BIRMINGHAM 22 


Telephone : BiRchfleids 5024 (7 lines) Telegrams : EYELETS, BIRMINGHAM 


R ! Vv E T 1 N G Consultents & Teel Manufacturers 
ONE OPERATOR AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 
OPERATION ° 
“POP"’ is @ regd. Trade Mark of Geo. Tucker Eyelet Co. Led. 


THE MODERN SYSTEM OF KIVETING 
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Cox seating 

is used 

on the 

great majority 


rey i 


Suketiiment a 


Cox & Co 


(WATFORD) LTD. 
WATFORD BY-PASS » HERTS 
Tel : Watford 5631 





130 SHAFTS FACED AND CENT : 


eh cee 

Facing 4 off each end and drilling 
4" centres in 2)" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centre 
@ True faces and accurate leng 
@ Turned finish on faces 


@ Eliminates subsequent facing down 


to centres or recentring ~ Standard 


Faces 3 diamete 





ENGINEERING CO. LTD. 
COVENTRY PHONE COVENTRY 6664) 


TLGHMANs LOL 


DUAL SWING TABLE 
AIRLESS WHEELABRATOR 














The illustration shows a Tilghman Dual Swing 
Table Plant, de-scaling part machined gears 
at Morris Motors, Ltd., Engines Branch. The 
gears on the right are emerging from the plant 
and the bright finish, completely free from 
scale, should be observed. 


- OW PRODUCTION WORK AT MUBEID 


ALTRINCHAM « CHESHIRE 


A ber of the Staveley Group of Companies 


TILGHMAN'S LIMITed BROADHEATH 
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High Quality 
DROP FORGINGS 





Oi flerenviat gear assembiy in Heavy Duty Driving Axle Photograph by permission o| Scammeli Lorries, Led 


for the automobile 
and transport industries 


PUR UTED aU 


THE FIRTH-DERIHON STAMPINGS*LTD + TINSLEY - SHEFFIELD 
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Your customer in Kuala Lumpur 


did not order the RUST 


en you've worked hard to get the export con- 

act and taken the trouble to make a first-class 
oduct, it seems crazy to let rust undermine your 
sstomer’s goodwill. All ferrous metal parts 
assemblies must be adequately protected 

ore shipment and this is where the RODOL 
lucts give yeoman service, RODOL is applied 

any convenient method, dip, spray, brush—-or 
wiped on with a clean rag. Various grades 
ipplied to give any desired degree of protec- 

tian at low unit cost. We will be pleased to 
supply literature and samples if you write us. 


RUST PREVENTIVES 
to give positive protection 


FLETCHER MILLER LTD. - ALMA MILLS - HYDE + CHESHIRE 


Tele e: Hyde 781 (5 lines) Telegrams: Emulsion, Hyde 





THE CHOICE OF ROLLS ROYCE FOR 20 YEARS 


 STELLITE mannan 


# 
(oz 


WHEN ONLY THE BEST 
IS ACCEPTABLE 


DELORO STELLITE seca sane saccrne-¢ acre ce-cre+ scence" onrane = canna 
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A pw +GF+ machine 


for chucking work 


4, QUEEN ST, CURZON ST, LONDON, Wi 


VAUGHAN cnet 


Midiand Ottice 4 Demonstration Roor 


ASSOCIATES LIMITED Mc dsuess 
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a modern manufacturing science 


The necessary plant and long experience in heavy 
ome precision pressings are available in the John 
industrial Eafe 1 Thompson organisation for the production of all 
PRESSIN } types of frames, components and fabrications for 

f trucks, buses and heavy transport of all kinds. 
— | Preliminary discussion with experienced design 
? engineers is freely offered. Write for illustrated 


brochure 


JOHN THOMPSON MOTOR 
PRESSINGS LTD. BEACON 
WORKS, WOLVERHAMPTON 
Telephone: BILSTON 41121 


Telegrams ;: MOTOFRAME 
WOLVERHAMPTON 





MOTOR PRESSINGS LIMITED 








Equip with KING DICK, the 
ALL-BRITISH Hand Tools 
with the unmistakable 
stamp of quality, precision 
engineering and the finest 
finish. For YOUR particular 
job you'll do well to specify 
the very best ... and there 
are none better than British 
Made KING DICK 

Hand Tools. 





BUY BRITISH 











Please write to Dept. A.E. for your 
copy of our 80-page catalogue. 


KING DICK @ 


ABINGDON WORKS - KINGS RD « TYSELEY - BIRMINGHAM 11 - ENGLAND as/187 
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PARK GATE 


QUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 





special freecutting 
casehardening 
quality bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


TELEPHONE. ROTHERHAM 2141 (10 lined ® 





ADDITIONAL 
FEATURES 


Vertical spindle with 12in. dia 
air chuck 


of Twin hydraulic slides adjus- 
table to individual positions 
from horizontal to vertical 


fe Semi- or fully-automatic 


operation 


* Infinitely variable feed rates 





Ten spindle speeds driven by 
10 h.p. main drive motor. 


00 
A bulletin giving ful’ and comprehensive {\f3) 
details of the 18 in, Vertimax machine | 
available on application 
PRODUCTION LATHE 
CHARLES CHURCHILL & CO LIMITED 


—¥ Ou Fe SOUTH TAR DOLE ¥ BIRMINGHAM 25 


BRANCHES t N Oo? 2 $GoO NEWCASTLE MANCHESTER 


Wes deo trnthucjedie about 
ea PGK: Canese and 
z x Lat K's ‘ 
[gee 
OL Counit, ue all ipa 
4, MAC GGL ane 
ot gece yo 
WK, (mewdengs 


ys Cn LhatGrrrake 





For quick service at the right price get in touch with 
GRIFFITHS, GILBART LLOYD & CO. LTD 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM, 18. Tel: NORthern 6221 


CAPSTAN AND AUTOMATIC WORK AND SHEET METAL PRESSINGS, IN ANY METAL, ANY FINISH, ANY QUANTITY 
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ROLLS-ROYCE 


‘SILVER CLOU®’ 


er 
cS 


_ BENTLEY 


/ ‘S? SERIES CARS 
are fitted with 














(}flexibox 


Flexibox Mechanical Seals are now fitted to the water pumps M t C HANICAL SEAL S 


Patents granted or applied for in all principal countries 


of all Rolls-Royce and Bentley motor car engines. They have 
been chosen because of their reliability, their proven per- 
formance over a number of years and the top standard of 
workmanship in their manufacture—an essential combina- 


tion for such cars, 

The Flexibox Type R seal not only eliminates pump leakage, 

but is also completely noiseless in operation at all engine 

speeds. It incorporates the exclusive resilient spring drive and 
Flaxibox Type PF Seal 


both seal faces are lapped to optical flatness. The small out- 
side diameter improves the hydrodynamics of the impeller. 


FLEXIBOX LIMITED - NASH ROAD - TRAFFORD PARK - MANCHESTER 17 


Telephone: Trafford Park 2659 Telegrams: Flexibox Manchester 
London Office: 17 Stratton Street, Piccadilly, London, W.1 Telephone: GROsvenor 3422 


Agents and representatives in all parts of the world 


In the U.S.A., Canada and Japan: SEALOL CORPORATION In Germany: FLEXIBOX G.m.b.H | dn France: PLEXIBOX 6.4.1.) 
PROVIDENCE ZEIL 68 40 AVENUE DE VERDUN 


RHODE ISLAND | FRANKFURT-AM-MAIN CROISSY-SUR-SEINE 
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CASTINGS 


GREY IRON WHITEHEART 
MALLEABLE 


or 


NON-FERROUS METALS 


™) GEORGE WEARING LTD 
SS CARTERS GREEN FOUNDRY 


WEST BROMWICH 


SPECIALISTS IN TEL: WEST SROMWICH 0092 
THE PRODUCTION TELEGRAMS: *‘WEARING’’ WEST BROMWICH 


pin mg ot ESTABLISHED 1850 














Model W/4P ; ' 
| | PRESS TOOLS 
PRESS | | PROTOTYPES 


WELDER 1 | MOULDS 


The RADYNE Model W/4P Press has been sp . GAUGES 
cally designed for the electronic bonding of motor- 
car door pads (which it can do ata rate exceeding jiGs, ETC. 
two door-pads per minute), car seats and other 
upholstery tasks, it is without doubt the fastest 
acting and most efficient press of its type available. 
Special versions of this press can be made to ord 

he RADYNE range of Plastic Sheet Welding Eq 
ments includes models to suit all requireme 


Write for full particulars to Dept. 4W 


radio heaters Ted | STATION RD (EAST), HORLEY, SURREY 
_A.LD., M.O.S. AND ADMIRALTY APPROVED 





er 
ulp- 
nts. 


Tale Ghee ininiiee > ow. 
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->e IN POWER TRANSMISSION 
> 


PNEUMATIC CLUTCH-BRAKE 
ASSEMBLIES 


Suitable for presses, shearing mach 
ines, expanding and contracting 
machines, forging machines and all 
heavy duty drives of frequent 
operations 


PLEXIBLE COUPLINGS 

~ 2 This Elliptical Rubber Buffer Flexible Coupling 
HIGH SPEED MULTIPLE Disc is extremely efficient The two shafrs are free to 
CLUTCHES 3 move axially and the shape and flexibility ef the 
This design is particularly suitable for / Rebber Sutters ioe Ck be ee 
machine tool drives and for other mach- euorted by each Driving Lug oe er Semen 
inery running at high speed. The clutch : CHGHED oF catnmON 
is very powerful for its size; it has a clean 
contour and it Incorporates a compensat- 
ing feature which eliminates frequent 
adjustment 


4 


POWER TAKE-OFF 

CLUTCH ASSEMBLIES CLUTCH.-BRAKE 
ASSEMBLIES 

The illustration shows 
mat Clut brake 


Complete self-contained units for 

Diesel and Petro engines to drive 

all kinds of machinery. Range of 

sizes tO suit medium and large 

powers and speeds machine Duty 
42 ¢.o.m 


supplied for a 500 tar 


frequen 
per minute 


--- AND AIR/GAS HANDLING PLANT 


ROTARY VACUUM PUMPS 


Two Scage Rotary Vacuum Pump 290 C.F.M 

displacement, 29.96 inches HH st range of 

machines available up to 2070 ¢ ' splacement 
co 

ROTARY AIR COMPRESSORS 


Two Stage Rotary Compressors 
having a free air capacity of 1 
CF at 100 ib/sy inch pressure 
Full range of ma.h nes available up to 
2070 C.F.M. displacement 


q@ TURBO BLOWERS AND EXHAUSTERS 


Range available up to 7) ib/sq. inch pressure and 
10 inches of Mercury Vacuun 


WHITTAKER HALL & CO. (1929) LIMITED 


(Sele proprietors of KR. S$. Wittig & Co. (Compressors) Led 
RADCLIFFE, LANCASHIRE 
"Phone: Radcliffe 2421-2 ‘Grams: Clutch, Radcliffe, Manchester 


London Office: 119, VICTORIA STREET, 5S.W.1 Phone: Victoria 2612 
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Something 


Special 


Manufactured from 18%, tungsten high 

speed steel of the finest quality 

this B.T.G. Circular Form Tool is specially 
designed for internal work. Profile fully form 
ground with lipped cutting edges, the closest 
degrees of accuracy are reflected throughout this 
rugged and sturdy tool, capable 

of heavy duty operation and very 

long life. Another outstanding 

example of a special, manufactured 

by the “Specialists in Specials.’ 


+ 
VADE mee 


BIRMINGHAM TOOL & GAUGE CO. LTD - BIRMINGHAM 19 





HERE’S THE 


Reliability 


INDUSTRY DEMANDS 


@ THE FIFTH EDITION OF 
A STANDARD WORK 


AUTOMOBILE 
ELECTRICAL 
EQUIPMENT 


A. P. YOUNG, O.B.E., M.1.E.E., M.I.Mech.t 
L. GRIFFITHS, M.1.Mech.E., A.M.1.E.€ 


industry has been looking 
for just such an engine as 
this—an engine chat cakes 
up very letle space and 
uses fuel sparingly yer 
gives power in plenty for 
the jobon hand and keeps 
year after 


cong year 


with the minimum of 


This latest edition covers all aspects of the 
electrical equipment of cars, motor cycles, 
heavy vehicles, industrial, mar ind other 
applications of the automobile engine. Pro 
fusely illustrated, it deals comprehensively 
with basic electrical theory vehicle 
electrical equipment as a whe nbracing 
generating, starting, lighting a ignition, 
accessories, radio and TV interference sup 
pression, battery charging orkshop 


maintenance. A depend 
able, versatile 
hard working, 
econemical 


engine 





FOR 
COMPRESSORS 


testing and adjustment 
New material includes flashing 


direction 


ROAD ROLLERS 
RAIL SHUNTERS 


overdrive 
gear, 
stems, ctc., 


STATIONARY 
ENGINES 


indicators, electrical control 
systems, electrically operated 
A.C./D.C. motor cycle lighting 
Order your copy NOW 


bOOT 


etc . 
“aha 
@ Size; 8)” « 5)”. 387 Pages. 350 Illustrations. 25s. net. 11 alla, % 


Postage 1s. 1d. 





*NGin, = 
e 
FODENs WVision, 
"NOC, / 


— 


NOW AVAILABLE FROM ALL BOOKSELLERS or direct from | | 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1. ‘asnamnemntninonest weight & class 


©MEStine 


— 
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VeRO FYE es through 
Controlled Air Power 
gives Faster, Safer and 
Better Production 


See for yourself how the application of pneumatic 
devices can aid increased production and efficiency 
as shown by two short films “ Production Miracles ” 
and “Operation Push Button” produced by the 
Bellows Corporation of Akron, Ohio, U.S.A., and 
available for exhibition on request. 


AIR HYDRAULIC 
FEED UNITS 


AIR HYDRAULIC DEEP 
HOLE DRILLING UNITS 


IMPACT CYLINDER 


AIR CYLINDER 


SAFETY GUARD ; : VALVE UNITS 
CONTROL VALVES 


ELECTROAIRE 
VALVES 
5 MN 


SINGLE ACTING 2 


HYDRAULIC CHECK 
CYLINDERS 8 VOLTS 3 SIZES 


DOUBLE ACTING AIR HYDRAULIC 4 > a” AIR HYDRAULIC 
HYDRAULIC CHECK POWER PACKS IN POWER PACKS IN 
CYLINDERS PARALLEL LINE 


BRITISH BELLOWS 


PNEUMATIC EQUIPMENT 


| ifa red under licence by 
H. HUGHES LTD. BIRMINGHAM 24 


A cribu BENTON & STONE LTD. 
HYDRAULIC CHECK CYLINDERS ASTON BROOK RAK i HAM 6 


WITH SKIP AND STOP CONTROLS sT 1905 
rom here | { literature are available on request) 
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Turner T.T. Riveting Mach- 
ines cut your riveting costs 
to the minimum. A wide 
range is available. Send us a 
sample of the job you want 
to rivet and we will send 
you full details of the machine 
we recommend. Demonstra- 
tions arranged. 


WE MAKE MACHINES TO RIVET THEM 


MAKE 
‘PARTS 
for reliability | LIKE 
over a long 3 | THESE? 


The reputation 


period is the 
best measure of 
the true quality ego | j 

“ei | Also ‘*Linishers”’ T i? 4 Ad E R 
of GARRINGTONS ‘ ed and Disc Grinders. MAC Ul TOOLS LTD 


Hand Tools 
It Tel. Aston Cross 2244 63-68 PRINCIP ST ~ BIRMINGHAM 4 
is also the 


are confidently 


| 
reason why they — | 
re 


chosen by 


| 
engineers and 


handymen 


everywhere. 
— HARROD TOOLS 


TRACTOR = 


Hydraulic Reaction Valve LV 207 Dual Control, shown fitted wo Hydrauli 
Pipe Line on Tractor 


Cc” type Coupling with Auto, Shut-off Vaive, attached to rear of Tractor 
Breakaway Valve SBS. 256 (or SBS. 257) attached to Tow Bar of Trailer 
Vacuum Tank on Trailer 
Non-return Valve 
Power Unit on Trailer operating linkage “G"' to Trailer Brakes 
Hose connecting LV 207 to source of Vacuum Hose connections shown as 
solid lines are those used in normal operation of Brakes 


The Hose shown in broken line connects the Vacuum Tank to the Power Unit 
when Valve “C”™ is operated in emergency 


cam  FEENY & JOHNSON LTD 


GARRINGTONS LIMITED &4=—* | 134-136, Ealing Road, Wembley, Middlesex. 
a — ili | Tel: WEMbley 4801 & 4802 Grams: Feejohn, Wembley 
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Hold at 1020° 
for 10 seconds! 


From dark red to dazzling white, the 
colour of a heated material gives a 
rough and ready indication of its heat 
Electro-heat is never rough but it 
is always ready—ready to bring the 
workpiece to an exact temperature for 
an exact period of time And all the 
heat goes into the job, not into the 
surrounding atmosphere—which is one 
of the reasons why electro-heat is 80 


economical! for precise heat treatment. 


In every industry, for scores of 
applications, electricity means higher 
productivity. 


Electricity for Productivity 


Ask your ELECTRICITY BOARD fi advice and 
information, or get in touch with E.D.A. They 
can lend you, without charge, films about the 
uses of electricity in industr k.0.A. are also 
publishing a series of books on Electricity and 
Productivity Titles now available are: Flectri 
Resistance Heating, Electric Mot ind Controls, 
Higher Production, Lighting in Industry, and 
Materials Handling. Price 8/6, or 9/- post free 


lseuved by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2 
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"INCREASED 

_ EFFICIENCY 
MEANS BIGGER 
PROFITS 





There are books that will 
enable you to achieve greater economies, more 
efficient operation of equipment, and showing 
the latest trends and developments. Books on 
engineering, coachbuilding, 
trimming, painting, organiza- 
tion and layout of garages 

| and workshops can be suppli- 
ed through your local Smith’s 

| shop or bookstall. 











W. H. SMITH & SON 


(fi7 , | FOR BOOKS ON THE MOTOR INDUSTRY 
4 4 j 
Do LALLA of CL Head Office: STRAND HOUSE, LONDON, W.C.2 


_ St ifore KR, /2 Y 


ABOVE is an actual photograph of « segment of a 
Cords Piston Ring. This extreme flexibility is only one of 
the reasons why Cords are the most w y-used piston 
rings in the world, 


IN THIS COUNTRY, Cords are | regarded as 
replacement rings, because of the extraordinary way they 
take up wear. Motorists know that by fitting them ina 
worn engine they avoid a costly re-bore 
BUT MANUFACTURERS of various types of 
engines and compressors have long fitted is as original 
equipment, after extensive tests in ¢ wh research 
departments had proved that Cord lise wear ina 
new engine, and also considerably incre efficiency. 


IF THAT SOUNDS INTERESTING you, why not 
get into touch with us? We will tell y | you want to 
know about Cords, and gladly provide set, to your 
requirements, for you to test in your own way. 


C OH Ly MITRE Precision Drop Forgings are preferred by leaders in 


CORDS PISTON RING CO., LTD the Automobile Industry. 


, Road, London N.W.10 
esd 7 rather og ge A. J. VAUGHAN & CO. (mitre worxs) LTD. 
Wolverhampton Road, WILLENHALL, Staffs. Phone : 486/7 
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THE Hayyoiesc DRIVER 
IN THE fewest TRAFFIC 


ABE 


e: é i a 


‘ N [ewroNDRIVE 
~| 2Dedal Motoring 
fot Whe Million! 


WE ARE PROUD TO ANNOUNCE THAT 


Standard Cars are Equiprep 


> WITH THE WWEWTONDRIVE TWO-PEDAL SYSTEM 
4 Write Today alia 


for full information. Ask for ‘ , 
MAKES MOTORING AS SIMPLE AS STOP AND GO 


Publication No. 500 1 


NEWTON & BENNETT LTD., VALETTA RD., LONDON, W.3. Telephone: Shepherds Bush 3443 


Automobile Engineer, November 28, 1956 








Photograph by courtesy of , 
London Transport Pxecutive . } [ E 
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TOOLMAKERS 


U/ ry im ~~“) / | tekegalelbe:: 
l$, | OAKALOY 


CEMENTED CARBIDE 


TOOLS E TIPS 
Calo age an Request 








ee «we wr % : 
Clive seal’ “> , BIRMINGHAM 18 
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| EDDINGTON Shaft Seals are id for shafts 
running at speed, For example a 3)" d haft running 
at 2,000 R.P.M. in temperatures up | F is quite 
normal, As peripheral ¢peed of the rubbing, rfaces is the 
deciding factor, they can be fitted to larger shafts running 
at lower speeds or to smaller ones at hig! eeds. They 
will retain most liquids or 

vapours at | ures from 

30-in. vé im to 250 Ibs. 

per sq. | ind are un- 

affected | ntinuous or 

intermittent inning, of 


reversing 


The British Thermostat 
Company are the largest manu 
facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 
experience in the design and 
application of metallic bellows 





and packless shaft seals, Write “4 ' : 
wr \ eS, Unsurpassed for Dimensional Accuracy, Finish, Balance, Long 
for leaflet NS. 5. =i sous Life, Value. Available in —o American, Metric and Unified 
sizes 4” Jy”, 8”, $”, 2”, Square and °448” Hex. Drive. 


Expansion of business and the desirability of providing ‘ ed unit for the 
manufacture of shaft seals and bellows has led the Br I stat Co. Lad 
to expand one of its subsidiaries to handle these produ september Ist sii a 
Future orders and enquiries should therefore be address rooL UP WITH Bk 

RVice 100%" 


P. W. BAKER & SONS LTD. JENKS BROTHERS LIMITED 


SUNBURY-ON-THAMES Z MIDDLESEX BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON 


Telephone: Sunbury-on-Thames 456 Telex: 2-2742 Teddcontsnbry |_| 
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There’s no future without tubes... 


“il be leaving for Saturn in the morning’ 


With increasing rapidity, one technical epoch gives place to another, but there 
are constants. Tubes are one. . . for over twenty-five years Tru-Wel Electric 
Resistance Welded Steel Tubes and also, more recently, welded stainless and 
inconel tubes have been indispensable to industry. The reason? 
The absolute precision and uniformity of every Tru-Wel 
tube. However long the run, they never vary, and as the 
pattern of the future emerges, there is no doubt that 


Tru-Wel tubes will be very much a part of it 





TUBE PRODUCTS LTD. OLDBURY, BIRMINGHAM. A @ COMPANY 
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Press Tools & Stretcher Dies 


AT A FRACTION OF THE COST using 


KIRKSITE ‘A’ 


LOW COST- SPEED-HIGH RECOVERY VALUE 


Coat of dies made with KIRKSITE ‘A 


of those made of steel or cast iron, t 


y a fraction 
ntricate the 
I'TE ‘A’ also 


liminating 


tool the greater is the saving. Use of KIRI 
means that dies can be produced in a few 

long waiting periods for tools. A comy ind speedy 
service for the production of both pati ind dies is 
operated, KIRKSITE ‘A’ data gladly sent on request. 


Also the Hoyt Buyers’ Guide, listing a! t products 


and services. 





Kirksite ‘A’ and Plastics: 
PRODUCTION RUNS : 
Kirksite { suitable 


OBTAINED FROM for metal m Polyester 


KIRKSITE resins, having long life 


under operatir litions with 
reinforced 
200,000 Petrol tank pressings in 20 gau¢ 
KIRKSITE punch 
60,000 Aircraft jettison tanks in 16 gaug 
20,000 Delivery van sides in 20 gaug: 
20,000 Runs in aluminium alloy she 


ciable wear on tools 
50,000 Special plastic helmets on on« 


tools 


25,000 Special rubber parts from a KIRI rE mould 





| from one 


iny appre- 


KIRKSITE 


All the above tools were still serviceable. 


METAL CO. 
OF GT. BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, 5.W.1I5. 
Telephone: VANdyke 606: 

PLAIN BEREARINGS ANTI-FR METALS 

BRONZES &@ LEAD BRONZES , Sis YS, aT 


| 














in standard sizes or to 
your own specification. 
Our catalogue will help 
you select @ type and 
size of chuck most sult- 
able to your own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS LTD. 


Blackriding Electrical Works, Wenerth, Oldham 
"Phone : MAin 6067 
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VUEAVDOUS NEW 
DIESEL ENGINES 


To the Meadows range of automotive 
power units are now added four new engines—providing 
even greater flexibility within the power range of 
42-270 B.H.P., and greater adaptability through both 
vertical and horizontal versions of each engine. The 
new “500” engines are powerful 8 litre, 6 cylinder units 
based on the well proven Meadows “ 330’ engine. The 
compact design allows for maximum passenger and 


cargo carrying capacity. 


The Meadows 6DC500 Automotive 
diesel engine. 
135 B.H.P. at 2400 R.P.M. 


The Meadows 6HDC500 Automotive 
diesel engine in horizontal form. 


135 B.H.P. at 2400 R.P.M. 





THE MEADOWS AUTOMOTIVE 
of POWER RANGE 36-270 B.H.P 


Matched 5 speed gearboxes are 


available for each model, A special 


corporated in the type 250C5 and 
}—) Write for full details 


350C5 gearboxes. 
of the Meadows automotive 








diesel engine range, for 





passenger and goods vehicles, 


HENRY MEADOWS LIMITED svTomorive orvision FALLINGS PARK ~ WOLVERHAMPTON - ENGLAND 


Telephone : Wolverhampton 31921 Telegrams and Cables : OUTPUT, Wolverhampton 
London Office : 37-41 Bedford Row, London, W.C.] Holborn 6881/5 pelmanes 
ee 
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Gill’s Remote Control Cables are known the 
world over for long life and dependability. 
They are made from top-quality stee! and are 
guaranteed rustproof. 


A complete Gill's 
Control Unit has 
immense strength and 
under normal working 
conditions there is 
never any danger of 
the inner control 
member of the cable 
section pulling out 
CA B L ES LTD from the steel insert 
PACKINGTON HALL WORKS, of the knob itself 


LICHFIELD, STAFFORDSHIRE 


Telephone: Whittington 264 & 265. 
Telegrams “Remete,” Lichfield 














LET US 
SPEED YOUR 
PROTOTYPES 


Makers of Speedy Tooling for all types 
EXPERIMENTAL WORK, PATTERNS, 
MODELS, JIGS, FORM TOOLS 


IN ALL MATERIALS TO FACILITATE 
QUICK TURN ROUND WITH ECONOMY 


* DESIGNING 

* KELLERING 

* TOOL MAKING 

* CASTINGS 

FOR MORE PERMANENT SCHEMES 


Many years of experience with leading Aircraft and 
Automobile Manufacturers in this type of work 


FINCH, WATSON LTD. 
GREENGATES 
ACCRINGTON 
LANCS. 


Tel: Accrington 5238 (2 lines) 





Ace, AMALLEABLE 
CASTINGS 


SEND FOR DETAILS OF OUR FILM ‘“‘MODERN MALLEABLE’’ 


HALE. UALE vinir’s ouorey port 
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Perfect Power Transmission 


Precision built Hardy Spicer propeller 
shafts and universal joints convert the power 
smoothly and silently into swift and unrestricted 
movement. And today most British vehicles 
are fitted with Hardy Spicer shafts and joints. 

Replacement parts are available 


throughout the world. 


HARD 
SPICER 


UNIVERSAL JOINTS & PROPELLER SHAFTS 
ri 
HARDY SPICER LIMITED - (A Birficld Company) « BIRCH ROAD BIRMINGHAM 6 
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BUT IT’S 
BETTER TO 
INSTALL UDAL 
PRESS GUARDS 


! 
i 
' 
! 
' 
i 
! 
; 
' 
t 
q 


The Udal ‘Fastrip’ guard is safe because it is not 
frustrating. Guard and clutch are synchronised to ensure 
split-second timing, allowing the highest standard of 
safety without impeding production. So the operator is 


not tempted to sacrifice safety for speed. Send for 


details today. 


‘dab 


— ee ee 


PRESS GUOAROS 


J. P. UDAL LTD. 


INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12. 
Telephone ; CALthorpe 3114 





Swiss ‘Timers’ in 
industry 


THE BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


These jig bushes and liners are manufactured in accordance with 
8.5.5. 1 : 1953 che recommended sizes for the jig piace holes 
being in accordance with British Standard for 6 limics (8.5.5. 
164:1941). 




















Established 30 years 





LAWRENCE Bros. MILLWARD LID. 


WICKERSLEY 


ROTHERHAM 
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NEW LIGHT ON ALUM/NIUM AMINE 


“« 5 


5 aks 


The latest Aluminium Casting techniques are 
described in detail in our new brochure, Write for your copy and 


see for yourself how these processes and PBM co-operation can¥cut your casting costs 


PERRY BARR METAL CO.LTD 


SHADY LANE GREAT BARR: BIRMINGHAM 22A 


TELEPHONE GREAT BARR 1794-5-6 


RSI en 


| 


ys); 
, ue small bores... in a large range || 


Zn 


We supply light metal tubes in a 

range which is unbeatable in extent 

consistency and low cost. Our out 

put comprises ; tubes from 3/64" to 

to 5/8” o.d., from 3/32” to 20’ o 

lengths, from 0.006” to 0.064" wall 

thickness, in general purpose, close 

or precision tolerances; in super 

purity aluminium, commercial 

purity or light alloys. 
We can also supply tubes in brass, cadmium 
h.c. and o.f.h.c. copper, and will fabricate small 
tubular parts involving bending, turning or 
pressing, to your specifications, at prices which 
are highly competitive 


E Se = 
Jobes 


L470. 





ELLAY TUBES LIMITED, Cox Green Works, Maidenhead, Berks, Telephone: Maidenhead 3303 


Wisid 
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WHY THE 
TWISTED TEETH? 





Because every tooth ona 
‘Shakeproof’ washer acts as a strut, 
preventing the screw or nut backing 
off, Every tapered, twisted tooth 
creates . powerful spring tension 
between work surfaces, tension that 
ensures the lock is secure, tight. The 
sharp edges of each tooth anchor 
firmly, without milling. The greater 
the vibration — the stronger the 
lock, You can’t find a more power- 
ful lock than ‘Shakeproof’ Lock 
Washers, available in a wide range 
of sizes and types. of’ 

: "hardened 


pring steel, 
r bronze 











A,1.D, APPROVED 


‘SHAKEPROOF 


REG. TRADE MARK Nos, 8611535 


LOCK WASHERS AND 
LOCKING TERMINALS 


British Patents Nos. 406556 — 518146 


BARBER & COLMAN LTD 


MARSLAND RD: BROOKLANDS - MANCHESTER 


TELEPHONE: SALE 2277 (4 LINES) 
TELEGRAMS: ‘*BARCOL”’ SALE 


SHAKEPROOF 


PRODUCTS 


Dealers and Foctors enquiries to the 
following appointed “ SHAKEPROOF™ stockists 


George Boyd & Co. Ltd. 229 Buchanan Street, Glasg 
Brown Bros. Ltd. (all Branches) 

Wm. Galloway & Co. Ltd. Blaydon-on-Tyne 

F. Miller & Co. (London) Ltd. Rectory Road, Actor 
Nettlefold & Moser Lid. (all Branches) 

Nobby Distributors Ltd, 438 Harrow Road, Londo 
Wordrew Lid. 173 Princess Street, Manchesier, |! 


SB4 
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Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
No. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. — all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 





CF) suas vo arnon atmo 
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MUD FLAPS 


BEADED ON THREE SIDES. 
REINFORCED WITH 2 PLIES 
OF CANVAS THROUGHOUT, 
GIVING GREATER STRENGTH 
AND LONGER LIFE. 


HERMETIC RUBBER CO. LTO. 


HERMETIC WORKS RYLAND §T BIRMINGHAM 
PHONE EDGBASTON 0983/4 Sstablished 1895 GRAMS HERMETIC samenn 
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VAUGHAN BROS ( — LTD. 


FAGLE WORKS * WILLENHALL “Say Arra,. 





Specially for marking large pipe flanges 
and graduating flywheels in the automotive industry, 
this FUNDITOR machine has sychronised hydraulic 
operation of marking slide and sliding table. For extra 
deep marking, an automatic repeat device is incor 
porated, Instrumentation consists of pressure gauge, 
pressure regulating valve, and switch for single, double 
or repeat marking, giving a simplicity of control which 
permits maximum production by unskilled operators 

Write for further 
particulars. 


a, 


3, WOODBRIDGE ST., LONDON E.C.I @ Fu nd hae) a mae 


TELEPHONE: CLERKENWELL 6155-57 TELEGRAMS: FUNDITORS CENT LONDON 





Automobile Engineer, November 28, 1956 





High performance and low cost 


are characteristics common to 


all 


manufactured by Delaney Gallay 


vehicle heating equipment 


CAR HEATERS 


Large capacity 
fresh air heat- 
for bulk- 
head or under- 
bonnet fitting. 


ere 





CAB HEATERS 


For Diesel and 


Trucks 


Petrol 





on 
yulcan Works, Edgware poad, | 


Taking the strain! 


forces 


Movement, vibration, power stresses, these as 
% 


provide a constant tug-of-war with every bolt and nut 
That is why engineers use Richards “Hi-Strain’’ bolts 
which take such strains with maximum safety 
Supplied Heat Treated to B.S.S, 1083 and B.S.S 

1768 Grade R Quality 45/55 tons tensile 
Threads to Whitworth, B.S.F., U.N.F. 

and U.N.C, 


by 


CHARLES RICHARDS & SONS LTD., Dariaston, South Staffs. 


Phone: james Bridge 3188 (8 lines) P.B.X. Wires: “*R is, Darlasten.”’ 
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COACH HEATERS 


Incorporating double 
radiators for maximum 


hot air distribution. 


ONDO, }? 


BRAND 


TINNED & 
LEADCOATED 
STEEL SHEETS 
for the automobile industry 


Superior ductility and excellent working-up 
qualities — supplemented by durability, 
affinity for solder and resistance to corrosion 


‘London’ Brand Tinned and 
Leadcoated Steel Sheets specially suited to 


—make 


the production of numerous automobile 
components. Available in a wide range of 
sizes. Obtainable through your usual 
merchant or stockholder. 


SPECIFY ‘LONDON ’ 
BRAND BY NAME 
Send now for Brochure 


fs. 


SHIMWELL: CL"? 


WELLINGTON ROAD LEYTON ‘LONDON  £.10 
* cones 9 
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Famous Quotations 


ON LAND 


** When tillage begins, 
other arts follow. 
The farmers, therefore, 
are the founders of human 
civilisation,”’ 


f Daniel WEBSTER (1782-1852) 


SEA 


** The most advanced nations 
are always. those who 
navigate the most."’ 


Ralph Waldo EMERSON 
(1803-1882) 


& AIR 


** Soon shail thy arm, 
unconquered steam, ofar 
Drag the slow barge, 
or drive the rapid car; 
Or on wide waving wings 
expanded bear 
The flying chariot 
through the field of air."’ 


Erasmus DARWIN (/73/-1802) 


BUT Z> 


THE BES7 


ALUMINIUM 2 
NON -FERROUS 
CASTINGS 


ON EARTH 


SANDWELL 


ht 


Specialists in the production of the 


finest quality Sand Castings, Grovity 
Die Castings ond Pressure Die 
Castings in oll Light Alloys and 
Non-Ferrous Metals by the most 
modern methods 


_ 


if : Wy] Hy 
THE SANDWELL CASTING CO. 


He 


WEST BROMWICH 
* REPCAST,”” WEST BROMWICH 


BANK STREET FOUNDRY, 


Tel: STOnecross 2231 (4 lines) . Grams 
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Nelson stands on bis column 


Intal 


stands on 
its own 


ood name 


THE INTERNATIONAL TWIST DRILL CO. LTD. 


INTAL WORKS * WATERY ST. ° SHEFFIELD «3 
Telephone: 23072-3 Telegrams : Fluted, Sheffield 


OBTAINABLE FROM YOUR STOCKIST 


London Stocks: 16, ALDERSGATE ST., £.C.1 


Phone: MON, 3505 
50, WELLINGTON ST., C.2 


Phone: CiTy 6994 


Glasgow Stocks : 





THE 


SHERBORNE STREET ° 





cold forged 
precision 


by 


QUALITY BOLTS, NUTS and SET SCREWS 


C. UNOLEY & CO LTD. ENGLEFIELL ONDON N.!I 
Phone: Clissold 064) (4 lines) Grams BEAUVOIR. N NOON 





we manu acture», . 
MECHANICAL RUBBER 
COMPONENTS for 
automobile « aircraft 


SHERBORNE RUBBER CO LTD 


BIRMINGHAM ° 16 phone. EDG 38812 





neelt. 
INNES 


Large Diagrams 
up to 
144” x 74” 


No complex 

electric cir- 

cuits, Replace- 

ments are 

negligible. No 

glass compo- 

nents. Sim- 

plicity ensures ready understanding and manipulation 
without special knowledge. Very large diagrams. No 
Photography, thus saving time and trouble. Calibration 
Lines can be recorded while 
taking diagrams. 


DOBBIE M‘INNES LTD. 


Nautical and Engineering Instruments 
BROOMLOAN ROAD, GLASGOW, S.W.1 
Also at South Shields - Liverpool - 








London 
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Find the car Bumper 


in this picture 


Find the Habershon steel strip and 
you ve found the bumper it just one 


of the innumerable applications of this 


ee rv\ 
Aluminiy S bu vital material in the automobile industry 
Casting For over a century we have produced hot 


and cold rolled strip and sheet to the 

most exacting specification Modern 

high-speed production methods enable us 

to produce the quantity you need at the 

erior Park Foundru: F ‘ | quality for which we are famous. We 
wednesbur ae welcome your most exacting specification 


You can’t get away from it 


Habershon 


STEEL STRIP 
Turner lightweight two- 


stroke supercharged = ial means quality in quantity 


Twin-Cylinder Diesel 


Engine. ; , ee 


Photograph by Courtesy of Messrs, Turner Manufocturing Co. Lid., Wolverhampton. J. J. Habershon & Sons Lid., Rotherham el. 2081 (6 lines) 
OAj14469 
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TEAS 
PARTS fam 
the BAR 4y 


Made to customer's specification in any 


quantity. 


For precision parts from the bar in any 
metal, particularly those which are not 
produced by the cold head or roll threaded 
process... . consult the specialist machinists 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757 
A REURAE RE SRR 2 EES ITE AIMEE 


CAPABLE MECHANICAL 
ENGINEERING DESIGNER 
DRAUGHTSMAN 


wanted 


Must be capable of working with a 
minimum of supervision A thriving 
business with excellent export trade 
Good working conditions, canteen 
Pension Fund, Assistance given in 
obtaining housing and towards re 
moval expenses. Commencing salary 
£900 p.a. Write giving full details to 
Box No. 4033 





MEK ELEK Engineering Led 
17, Western Road, Mitcham, Surrey 


oWivet-aael,| 
Gyril Crckypt 


Stock hanged 
fiom 4g fe 15° 


4 8 CS or Nomogram B 
1 fr 


CLASSIFIED ADVERTISEMENTS 


RATE 44. per word, minimum 4/-. Each 
“graph charged separately. Box sumber 
words plus | Advertisements for the 
December, 1956, issue should be to hand 
not later than first post 26th November 


Neo responsibility accepted for errors 
it A aaah PSone 


PATENTS 


rictor of British Patent No. 675,895 
vernent i relating to Signal 
Vehicle lesires to secure com 
Ottation t lence or otherwise in 
Kingdom Enquiries should be 
I Cleveland & Company, 29 
m Buildings, Chancery Lane, London 
5538 


SITUATIONS VACANT 
TION = Foremers Applications are 
for vacanci« which exist m a large 
expanding light engineering factory 
hire Candidate should have had 
i upervising personnel and be 
conversant with light engimecring of 
practice and procedure These posts 
table only to ambitious men desirous of a 
well-paid post mcorporating 4 
seme, Sports Clu and other amenities 
) tating age experience salary 
Box 5268, c/o Automobile Engineer 
(<< 


sy 


BOOKS 


A. Giet Trans 
mm the French by H. D. Phippen and 
~. Head. Most engineers have made use of 
grams at some time in their careers, and 
f alive to the fact that they are a ver} 
nient tool when the same formula has to 
ed repeatedly for several sets of variables 
fair to say, however, that only a small 
tion of even those who habitually employ 
ums know how to construct them for 
wn use Most of the comparatively small 
on the ubject is written for mathe 
icians nd is extremely difficult for th 
ical engineer to comprehend This book is 
tially practical, and not only demonstrates 
any and varied applications of the abac or 
im, but shows how even those without 
pecialized mathematical knowledge ma‘ 
act their own chart 35s. Od. net From 
kseilers By post 35s. 10d From the 
ers life & Sons Ltd Dorset House 
rd Street, London, $.E.1 


WIRE 


THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel COMBE DOWN 2355/6 








DEVELOPMENT ENGINEER 


The leading British manufacturer of 
commercial vehicle axles invites 
upplications for the position of 
Development Engineer. The work 
to be undertaken is in the fieid of 
transmissions, rear ixles——both 
single and multi-speed—and 
suspension systems 

The salary envisaged 
commensurate with the importance 
of the appointment and the 
experience and ability of the 
applicant, who will be invited to 
join the Company's Pension Scheme 
Applications, which will be treated 
in strictest confidenc« will be 
considered only from those at 
present in responsible executive 
positions 

Full particulars of qualifications 
experience and alary required 
should be addressed to Linklaters 
& Paines, 59--67 Gresham Street 


> 


London, E.C.2 











“Samuel Marsden & Son Ltd. Ard 1765. 








Design and Detail 


Draughtsmen 
(MECHANICAL) 

Wanted by a thriving manufacturing 
concern with a well filled order bock 
and excellent export trade. Good 
working conditions, canteen, Pension 
fund. Assistance given in obtaining 
housing and towards removal ex 
penses, Commencing salaries accord 
ing to age and experience 


Write giving details to Chief Draughtsman 


MARSHALL RICHARDS MACHINE 
CO. LTD., CROOK, CO. DURHAM. 











COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 
Telephone; HOP 1764 LONDON, S.£.1 


Write for DATA SHEETS to Dept. A.1 
ANOERTON SPRINGS LTD BINGLEY 


Phone: Bingley 2368, 2351 & 2226 
Grams Circlips Bingley 
AAD, ARB, LFV. approved 


CIRCLIPS 
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VOLVO 


Sweden 


USE 


ati 


CHILLED FACED CAST-IRON TAPPETS 





03 


G:CLANCEY L™+ BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH - 69411-2-3 


Vhiokel 


LIQUID POLYMERS 


for cold casting compounds 





Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 

is poured and cured cold and does not undergo dimensional 

change during handling. It cures to a Resilient Rubber. 
* Registered Trade Name. 


USED: For casting seals and caskets in place on various types of machinery; potting 


electrical and electronic components; in the manufacture of printing rollers and large 
detailed relief maps. 


Write Dept. GG/5 for full technical details. 


J. M. STEEL & CO. LTD.. 


KERN HOUSE, 36-38, KINGSWAY, LONDON, W.C.2., 
MANCHESTER Telephone: HOL 2532. BIRMINGHAM 


51 South King Street, Manchester, 2. 45 Newhall Street, Birmingham, 3 
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RBONISING. 


CLEANING & DECAR | 
iN THE MODERN WAY“) SUIMIONA 


2 
— $ Reg’d ,BRAND 


SDafelyysS peed mo conowrd | 
PISTON & ENGINE CLEANING : SOFT 


RuBBER MOULD CLEANING | BT AST 


RUST REMOVAL 


SCALE REMOVAL | GRITS 


CES 
-e APE FOR DELICATE SURFA | 
Orr INS TO SY UNNECESSARY, ORDINARY | PATENT No. 670034 


TE, SPECIAL | 
TE OST, NO WAS 

Y ay DANG! Rn OF SILICOSIS ALSO MANY | e 
OTHER USES 


R. SIMON & CO. LTD., 69-70 MARK sek 
LONDON, E.C3. —=_| 


Phone: Royal 6148-9 & 2423-4 INLAND ‘SIMONIVA, FEN’ FOREIGN ‘SIMONIVA’ 
++ FEPFFFPEPEPEF>FEDE++++44444464444444644 


INDEX TO ADVERTISEMENTS 


PAGE PAGE PAGE 
Abingdon King Dick Lad 110 Oot ical Joints Hey Engineering Co. Lid 106 Sankey, Joseph, & Sons Ltd 
Acheson Colloids Lid 18 i 40 Hoffmann Manufacturing Co Sheffield Twist Drill & Steel 
Adamant Engineering Co. Lid 65 opp ‘ t Washer Lad Ihe 93 Co. Ltd., The 
Acrialite Lu Ley 102 Holroyd, John, & Co. Ltd 73 Sherborne Rubber Co. Lid 
Aircraft - Marine Products ord j 0. Lad 20 Hoyt Metal Co Great ve 
G.B) Lad 57 o A g Co. Lad 2 Britain Lid., The 124 Shimwell & Co. Ltd 
Aluminium Bronze Co. Lid ver Fittings Co Humphreys, J. H., & Sons 124 Silentbloc Ltd 
Amal Lid t Imperial Smelting Corporation Simms Metor Units Ltd 
Anderton Springs Lid mx & rd) Lid ‘ Cover iii Simon, R., & Co. Lid 
Angus, George, & Co. Lad of a) Lid international Twist Drill Co Skefko Ball Bearing Co. Lid 
Archdale, James, & Co. Lid o A 1938) Led ) Lid Ihe Small & Parkes Ltd 
Armetrong Whitworth & Co J ids & Tool Jackson, H., Ltd Smethwick Drop Forgings Ltd 
Smith, W. H., & Son 
Solex (Gauges) Ltd 





NO DAMAGE TO S$ 
PRESOFTENING BY CH 
BLAST EQUIPMENT, 
ATTENTION LOCALL 











Pneumatic Tools) Lid 4 Jenks Bros. Ltd 
Atlas Copco (Gt Britain out astings Ltd , Kayser Ellison & Co. Ltd 
Lad | ( Ltd 2 ‘k irkstall Forge Eng. Ltd Southern Instruments Ltd 
Automobile Electrical ‘ t Specialloid Lid 
Equipment . l te Lawrence Bros. Millward Ltd Spiero, E., Chemicals Ltd 
Automotive Products Co, Lid { Laycock Engineering Co. Ltd ’ Steel, J. M., & Co. Ltd 
6, 7, 8, 9, 10, 11, 12 si Laystall Engineering Co. Ltd Steels Engineering Products 
Baker, ?. W., & Sons Lid 122 Lee, Arthus, & Sens Lid ; Ltd 
Barber & Colman Lid 140 - wis Spring Co. Lid The Terry, Herbert, & Sons Ltd 
Benton & Stone Lid 11 g! TO Ley's Mallesble Castings Ltd Thomas, Richard, & Bald in 
Birmingham Aluminium Casting ar j aal I incile ‘ & « ©. Lid 134 Lid . ngs 
(1903) Co. Lad Covert iv rod l Linklaters & Pines Ltd 136 Phompson John Motor 
Birmingham lool & Cauge ‘ K : arene ied a6 Pressings Ltd 
Co Lad 116 Edoyds (Burton) Ltd eed ri Abaminien Ltd 
Booth j & Co. Lid Cover i an 1 at me & Brass Co Tilghmans | td . 
Round Brook Bearings Ltd 46 od 5 u ve “ 
Howden (Ingineers f j 26 i 26 Marbaix, Gaston E., Ltd 34, 35 Torrey mee td : The " 
Hox No. 40435 1% Ltd ‘ Marsden, Samuel, & Son Lid 1% Tube Produ ts Lid . 
British Belting & Asbestos h-D npings Ltd Marshall Richards Machine Tucker Geor e, ‘Eyel t ¢ 
Lad Cover ii i" Co, Lu Led . ? “ 


i ] MCL. & retit t 
British Electrical Development f John Brown se al a — d Turner Bros. Asbestos Co 
’ Lid 


Association 119 t Mek-Elek I Ltd 
British Oxygen Co. Lid., The 18 etcl C ‘ ingineering tc . 
Mritish Piston Ring Co. Ltd tonit Metalastik Led Turner Machine Tools Ltd 

The ? od Midland Motor Cylinder Co Udal, J. P., Led 
British Timken Ltd ndries Lt Lad., The Universal Dampers Organisa 
RSA Tools Lad 2 Mills, William, Lid tion 
Burton Griffiths & Co. Lad 2 ler ns & Cassell iP Newall A P., & Co, Ltd Vaughan, A. J, & Co. (Mitre 
Bushing Co. Led., The : Newton & Bennett Lid 2 forks) Lid 

Cape Asbestos Co. Lid., The Osborn, Samuel, & Co. Lid Vaughan Associates Ltd 
Park Gate Iron & Steel Vaughan Bros. (Drop Forgings 


CLAY. Lid 
Churchill, Chas., & Co. Lad Lid The Lid 


Churchill’ Machine Tool Co cier M d Perry Barr Metal Co. Ltd Walker, M. W., & Staff Led 
Lad iry I Pollard Brerings Lid Ward, H.W, & Co. Ltd 
lancey, G., Lid d Preston» Lid Wearing, Geo., Lid - 
layton Dewandre Co. Lid 103 & Radio Heaters Ltd Wellworthy Piston Rings Ltd 
lumax Molybdenum Co. of Ransome & Marlies Bearing Weston, Chas., & Co. Ltd 
Europe Lid j er & Sons Lid 135 Co. Lid 79 West Yorkshire Foundries Ltd 
ollier & Collier Lad 2 Hale & ipton) Lid 126 Renold Chains Lad Whittaker Hall & Co, (1929 
oncentric Manufacturing Co Har $ k Co. Lid 127 Richards, Chas., & Sons Lid Lad 
Ltd ’ Harpe & Co. I 2s Rubery, Owen & Co. Led Wickman Led 

Cooper & Co. (Birmingham Heena ’ le Lad 80 Salter, Geo., & Co. Led 14 Henry, & Co. Led 
Lid v4 Hermeti r Co. Lid 130 Sandwell Casting Co., The vi Breeden Ltd : 
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Cutting a Dash... 


rather die casting a dash, for, by using MAZAK, this is the ideal 
way to make a car facia, quickly and economically, as a 

strong, rigid unit, exact as to size, readily assembled, and 
incorporating mountings for all the instruments. 

And as to appearance, an attractive overall design, combined 
with the high finish made possible by the firm smooth 

MAZAK surface, lends the final touch of distinction to a worthy 


component which will indeed “ cut a dash”’, 


MIATA NS 


I OT IL IA VLLALLLA 


er 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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There’s power in the atom... 
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Lrameter 49)", maximum 


19}°, fettled weight 536 lb 


and strength in BIRMAL 


This is a very special casting. Somewhere behind the 
creation of atomic power it has an wnportant 

part to play in the production and processing of fuel 

Birmal excel in large complex castings of this 

kind for both the atomic and the engineering industri 

\ background of more than half a century's 

experience lies behind their choice of matenals and Processes 
The benefits of this knowledge and experience are 


available to all industries where the quality of castings count. 


You get more than a casting from <I} 
Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMIDB WORKS SMETHWICK BIRMINGHAM 40 





